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1.0 ATTACHMENTS

1.1 HNF-1857, Rev O-A, with recorded data and test exception reports, and Engineering

Change Notice W-058-373
1.2 Engineering Change Notice W-058-395
1.3 W-058 Interlock Test Listing
1.4 NHC letter 9852239

2.0

2.1 HNF-SD-W058-SUP-002, Rev. 1, Project W-058 Startup Test Plan

2.2 W-058-PI, Rev 2, Procurement Specification, Slurry Transfer Pumps

2.3 VI1122798, Supp 28, Slurry Transfer Pumps Factory Acceptance test

2.4 Incroporated Engineering Change Notices, W-058-391, W-058-393, W-058-394

2.5 NCR W-058-27
2.6 W-058 OAC Part II
2.7 FDNW letter LMHC-96W0-0006, CO-98-TWRS-202

3.0 INTRODUCTION

This report documents the results obtained during the performance of Preoperational

Test POTP-007, from December 12, 1997 to March 27, 1998. Six test exceptions were

generated during the performance of this test. One unresolved test exception remained

at the time of completion of the test.

4.0 OBJECTIVES

The main objectives were to demonstrate the operation of the following Cross-Site

Transfer System components:

Booster pumps P-3125A and P-3125B interlocks and controls, both local and

remote.
Booster pump P-3125A and P-3125B and associated variable speed drives VSD-1

and VSD-2 performance in both manual and automatic modes.
Water filling, circulation, venting and draining of the transfer headers (supernate

and slurry line).

As described in reference 1, the following components of the Cross-Site Transfer System

that would normally be used during an actual waste transfer, are not used in this specific

test:

Water Flush System.
Valving and instrumentation associated to the 241-SY-A valve pit jumpers.

Valving and instrumentation associated to the 244-A lift station.

HNF-2504
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5.0 SUMMARY OF TEST RESULTS

Acceptance criteria were met.

5.1 The following interlocks operate properly:

SYSTEM INTEGRATED TEST (POTR-007)
PAGE 4 OF 21

• 1-2: On high pressure shutdown, operating booster pump, P-3125A or P-3125B
(Criteria Met)

• 1-6: The operating booster pump, P-3125A or P-3125B will shutdown:
A) On high pump bearing temperature (Criteria Met)
B) On high motor winding temperature (Criteria Met)
C) On high vibration (Criteria Met)
D) On pump seal failure (Criteria Met)
E) On low oil level (Criteria Met)

• 1-7: The pump will not be permitted to operate if the inlet pressure is lower than
10 psig (Criteria Met)

• 1-9: Transfer pump P-102-SY-02A will not be permitted to start if operating
booster pump is shutdown (Criteria Met)

• 1-10: Upstream transfer pump P-102-SY-02A will be shutdown if inlet pressure
reaches 70 psig (Criteria Met)

• 1-14: On high discharge pressure, shutdown appropriate operating pump (Criteria
Met)

• 1-15: The booster pump will not be permitted to start if the associated vent and
drain valves are not closed (Criteria Met)

• 1-20: (With respect to supernate line vent only): On high pressure, shutdown
transfer pump P-102-SY-02A (Criteria Met)

5.2 Booster pumps P-3125A and P-3125B operated at the design flowrates of 104 gpm ± 7
gpm and 140 gpm ± 7 gpm, and at a high flow condition of 160 gpm ± 7 gpm, under
control of system flow feedback. (Criteria Met)

5.3 Transfer headers 3150 and 3160 from the Diversion Box to the Vent Station were filled
with water; water was circulated through them by the booster pumps; and the headers
were vented and drained. (Criteria Met)

HNF-2504
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6.0 TESTING CONFIGURATION

Water testing of the headers and the pumps was carried out by connecting the slurry and
supernate headers in a temporary loop circuit from the Diversion box to the Vent station.
Details of the circuit and its configuration are provided in Attachment 1, Appendix A.

7.0 RESULTS - DISCUSSION

7.1 Pump Instrumentation and Interlocks

Attachment 3 provides a complete inventory and boundaries of W-058 interlock tests, and
associated alarm and/or trip set points. All interlocks were tested when practical from the
sensing device.

One set-point worthy of interest is the low-oil level set according to the pump vendor's
recommendations:

Normal oil level in bearing housing: 2.625 inches below shaft centerline
Minimum oil level in bearing housing: 3.06 inches below shaft centerline
Drained oil volume to reach minimum oil level: approximately 175 ml to 250 ml

It was also visually checked that the minimum oil level ensured oil coverage of the sling
rings in order to provide adequate bearing lubrication.

7.2 Slurry Booster Pumps Performance

Prior to site installation both pumps were submitted to a 48 hour factory acceptance test
(reference #2).

Over the complete performance of this preoperational test both pumps have undergone
the following cumulative run-in time:

P-3125A: 15.0 Hours
P-3125B: 12.0 Hours

Data points were collected at varying flowrates (76 to 173 gpm), speeds (50 to 100%),
and back pressures in order to cover the full range of operating conditions for the pumps
and variable speed drives. Tables 1A and 1 B highlight the selected operating conditions
and main results for each pump run.

Figures 1 and 2 illustrate the pump curves established for both pumps. Both curves are
above the required performance points: (reference #2)

138 gpm at 2260 feet TDH (Total Dynamic Head)
104 gpm at 1850 feet TDH (Total Dynamic Head)

HNF-2504
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Throughout the selected operating conditions drive and thrust end bearing temperatures
remained stable:

Pump P-3125A Pump P-3125B

Min Max Min Max

Thrust end Temp.°F 64 75 62 80

Drive end Temp. 'F 66 81 62 90

Aside from the exception discussed in section 8.5, vibration levels (horizontal velocity
measurements from installed vibration sensors) for both pumps remained low throughout
the range of operating speeds typically ranging as indicated below:

1 1

Thrust end vibration
(Velocity, inch/sec)

Drive end vibration
(Velocity, inch/sec)

P-3125A 0.01 to 0.09 0.01 to 0.06

P-3125B 0.01 to 0.13 0.01 to 0.09

7.3 Variable Speed Drives

In accordance with the manufacturer's recommendations both variable speed drives
(VSD) were set as follows:

Frequency range: 30 Hz to 60 Hz
Speed range: 1800 rpm to 3600 rpm (50 to 100%)
In order to avoid over current or over voltage conditions during acceleration or
deceleration, linear ramps were set as indicated below per the manufacturer's
recommendations:

PCU ramp limit =
(auto mode)
VSD Acceleration time =
(manual mode)
VSD Deceleration time =
(manual mode)

60 seconds for a 100% speed change

20 seconds for a 100% speed change

60 seconds for a 100% speed change

Attachment 1 sections 7 through 10, provide recordings of variable speed drives
electrical parameters in all the selected operating conditions. Section 8.4 provides a
description of the malfunction experienced during initial testing of one of the drives.

HNF-2504
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7.4 Transfer Headers Pressure Drop

Figure 3 illustrates the measured, circuit, supernate, and slurry line pressure drops as a
function of flow. Although these pressure drops are specific of the test circuit and its
boundaries, they can easily be extrapolated to the full length of each header. It is also
interesting to note that the measurements match quite well the calculated pressure drops
established for the design of the test circuit (figure 4).

7.5 Transfer Headers Insulation

No significant temperature drop could be measured across the headers during the first
day of testing (Attachment 1, Appendix G, System data) where slightly heated water was
used (-64°F), hence confirming the good insulation of the lines.

7.6 Automatic Flow Control

Satisfactory and stable pump operation under automatic flow control was obtained by
tuning the PID (Proportional, Integral, and Derivative) parameters of the flow control loops
as indicated below:

P = 0.8
I = 0.06 1/sec
D = 0 sec

These parameters established with water, may possibly need to be readjusted with actual
waste slurry.

7.7 Transfer Headers Venting and Draining

Venting and draining of both headers was performed without any difficulty at an average
flow rate of 35 gpm. It was also verified upon completion of this operation that the vent
line filters remained dry.

7.8 Pump Long Term Maintenance

Refer to Attachment 4 for booster pump long term and storage recommendations.

HNF-2504
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8.0 NOTABLE EVENTS AND TEST EXCEPTIONS

8.1 Pump 3125A Failure (TE-001)

One December 20, 1997, pump P-3125A failed to startup. It was determined that the
pump had "locked-up". Decision was made to disassemble both pumps under vendor
supervision in order to determine the cause of failure. The vendor determined that the
pump had lock-up because if was provided with a non protected (non overlaid) surface on
the hub side of the impellers. Both pumps were subsequently modified to include a hub
side wear ring and all wear rings were overlaid with the same type of material as the eye
side wear ring for abrasive service. Further details regarding the mode of failure and
corrective actions can be found in attachments to test exception TE001. Testing was
resumed on February 11, 1998 upon completion of the corrective work and closeout of
the associated nonconformance reports.

8.2 Pump Seals Replacement (TE-002)

During the initial run of Pump 3125A, leakage was observed from the pump air seals. All
seals were replaced by upgraded "wavy face" technology seals upon the seal vendor's
recommendation. Further details can be found in attachments to test exception TE002.

8.3 Pump 3125A Vent Valve MOV-3125AK (TE-003)

MOV 3125AK was found to be leaking and was replaced. Pump runs performed on P-
3125A prior to the valve replacement were repeated as pump discharge pressure
recordings (see Attachment 1,.Appendix G System data) were affected by the leak.

8.4 Pump 3125B Variable Speed Drive (TE-004)

Refer to test exception TE-004 and its attachments for the details and resolution of the
encountered malfunction.

8.5 Pump 3125A and 3125B Vibration (TE-005)

During the pump runs, abnormal vibrations (horizontal velocity from installed vibration
sensors) at critical speeds were identified:

P-3125A: 0.6 to 0.8 IPS at 3000 rpm
P-3125B: 0.2 to 0.3 IPS at 2950 rpm

In the case of P-3125A, the level of vibration is high enough to activate the pump
shutdown interlock set at 0.6 IPS. For P-3125B, the pump and motor vendors have
determined that these vibration levels are acceptable.

A first diagnosis established by the pump vendor (see vibration analysis report attached
to Test Exception 005) seem to attribute the vibration levels to a resonance generated by
a motor imbalance. The vibration analysis also identified high overall vertical vibration
levels at full speed (3600 rpm) for both pumps. Subsequent attempts to balance both
motors by the motor vendor (field report pending) have not allowed any significant

HNF-2504



PREOPERATIONAL TEST REPORT, CROSS-SITE TRANSFER SYSTEM INTEGRATED TEST (POTR-007)
HNF- 2504 . PAGE 9 OF 21

REVISION NO. 0

reduction of the observed vibration levels: At the time of writing of this report, resolution

of the problem is being carried as an exception to the W-058 OAC Part 11 (reference 5 -

Facility Testing - Exception 1) and considered a pump warranty item. .

Further diagnosis and corrective actions (see reference 7) are still needed.

8.6 Pump Stop/Start Signal (TE-006)

It was observed that both pumps restarted automatically after shutdown by a variable

speed drive fault. This problem was corrected by ECN W058-391 and W-058-393 and

retested accordingly.

8.7 Loss of Communication to PCU-2

Upon loss of communication or power to PCU-2, it was noticed that the operating booster

pump continues to run. Loss of communication was simulated in this case by

disconnecting the input/output fiber optic connections at PCU-2. Loss of power was

simulated by disconnecting the fuses to the PCU-2 processor (note: the analog

input/output power supply remained energized).

HNF-2504
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9.0 CONCLUSION

Components included in this test procedure have been tested to the engineering
requirements established by the design documentation and are deemed to have
satisfactorily met their functional design criteria. One exception however subsists (slurry
booster pump vibration level) and will need to be resolved.

10.0 LIST OF FIGURES AND TABLES

• Table IA:
• Table 1 B:
• Figure 1:
• Figure 2:
• Figure 3:
• Figure 4:

P-3125A - Selected operating conditions and results
P-3125B - Selected operating conditions and results

P-3125A performance curves
P-3125B performance curves
Circuit pressure drops
Calculated circuit pressure drops
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TABLE 1 F}

POTP 007 SELECTED OPERATING CONDITIONS - RESULTS

SLURRY BOOSTER PUMP P3125A

VSD

rpm

MODE Inlet P

psig

Outlet P

psig

FLOW

gpm

TDH

feet

PI 3126B

psig

PI temp2.

psig

DP cicuit

psig

DP SLL

psig

DP SNL

psig

DP1-DP2

psig

1650 Manual 66 287 76 580 184 155 132 103 29 74

2608 Manual 57 570 110 1255 404 310 260 166 94 72

3529 Manual 52 971 148 2192 624 443 528 347 181 166

3522 Manual 33 871 173 2005 557 .310 561 314 247 67

1875 Auto 58 273 110 567 109 13 260 164 96 68

1965 Auto 58 302 110 634 137 45 257 165 92 73

2150 Auto 59 375 110 800 213 120 255 162 93 69

2430 Auto 47 415 140 920 182 20 395 233 162 71

2530 Auto 47. 460 140 1024 227 68 392 233 159 74

2725 Auto 47 555 140 1243 324 163 392 231 161 70

2690 Auto 42 490 155 1105 225 30 460 265 195 70

2745 Auto 42 520 155 1174 254 60 460 . 266 194 72

2850 Auto 42 575 155 1301 306 110 465 269 196 73
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TABLE 1 g

POTP007 SELECTED. OPERATING CONDITIONS - RESULTS

SLURRY BOOSTER PUMP P3125B

VSD

rpm

MODE Inlet P

psig

Outlet P

psig

FLOW

gpm

TDH

feet

PI 3126B

psig
PI temp2

psig

DP cicuit

psig

DP SLL

psig

DP SNL

psig

DP1-DP2

psig

1820 Manual 65 301 84 615 181 130 171 120 51 69

2200 Manual 60 403 97 862 260 .180 223 143 80 63

2560 Manual 56 522 110 1146 350 240 282 172 110 62

2915 Manual 51 663 123 1483 460 310 353 203 150 53

3650 Manual 54 1027 147 2317 763 570 457 264 193 71

3650 Manual 54 970 164 2185 660 400 570 310 260 50

2000 Auto 57 295 110 620 . 120 15 280 175 105 70

2100 Auto 57 330 110 700 156 55 275 174 101 73

2300 Auto 57 410 110 885 . 235 130 280 175 105 70

2610 Auto 46 455 140 1015 202 20 435 253 182 71
2710. Auto 46 507 140 1135 262 85 422 245 177 68
2910 Auto 46 610. 140 1373 366 195 415 244 171 73

2850 Auto 40 525 155 1190 242 25 500 283 217 66
2950 Auto 40 573 . 155 1301 285 75 498 288 210 78

3150 Auto 40 692 155 1576 404 195 497 288 209 79
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Company: Fluor Daniel Northwest 11/07/97 2:15 pm

Project: Linelist: TESTPUMP

by: K'Hayase Lineup: TESTPUMP

Comments: Cv`56.2, fu0'open flow rate: gpm
pressure: psig

Version: PIPE-FLO ver 5.01- Ievel & grade: ft
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Company: Fluor Daniel Northwest 11/07/97 3:19 pm

Project: - Linelist: TESTPUMP
by: K Hayase Lineup: TESTPUMP

Comments: Max throttled position flow rate: gpm
pressure: ps!9

Version: PIPE-FLO ver 5.01 level & grade: It
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Company: Fluor Daniel Northwest 11/07/97 2:16 pm "
Project: Linelist: TESTPUMP

by: KHayase Lineup: TESTPUMP
Comments: Cv = 56.2, full open flow rate: gpm

pressure: psi9
IVersion: PIPE-FLOver5.01 level&grade; ft
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Company: Fluor Daniel Northwest 11/07/97 3:20 pm
Project:

I
, Linelist: TESTPUMP

by: K Hayase Lineup: TESTPUMP
Comments: Max throttled position flow rate: gpm

pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: it
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Company: Fluor Daniel Northwest 11107/97 3:20 pm
Project: Linelist: TESTPUMP

by: K Hayase Lineup: TESTPUMP
Comments: Max throttled position flow rate: gpm

pressure: psig
Version: PIPE-FLOver 5.01 Ievei & grade: It
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1.0 PURPOSE

1.1 This procedure tests the operability of the Project W-058 Cross Site

Transfer System booster pumps, slurry header 3160, and supernate
header 3150.

2.0 INFORMATION

2.1 SCOPE

2.1.1 The transfer system will be configured for the slurry line

booster pumps to move water from a temporary reservoir

located outside 6241-A Diversion Box through a loop which

starts at the slurry line inside the Diversion Box,

'jumpers from the slurry line to the supernate line inside

6241-V Vent Station, and returns thru the supernate line.

Utilizing system valves as barriers, the Diversion Box

^ will be isolated from 241-SY-A and 241-SY-B valve pits in

200 West Area, and 6241-V Vent Station will be isolated

from Lift Station 244-A in 200 East Area.

2.1.2 This test will demonstrate filling, venting, and draining

of the transfer headers.

2.1.3 This procedure will demonstrate the operation of the

following Cross Site Transfer System components:

• Booster Pump P-3125A and VSD-1
• Booster Pump P-3125B and VSD-2

2.1.4 The following components of the Cross Site Transfer System

that would normally be utilized during an actual waste

transfer, are not used in this test:

• Water Flush System
• Valving and interlocks at 241-SY-A valve pit (jumper

not yet installed)
• Valving and interlocks at 244-A Lift Station (jumpers

not yet installed)
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2.1.5 This procedure is governed by HNF-PRO-446 which
establishes the requirements for project, program,
department, or division testing activities.

2.2 TERMS AND DEFINITIONS

2. 2. 1 HASP - Health and Safety Plan

2. 2. 2 M&TE - Measurement and Test Equipment
2. 2. 3 MCS - Monitoring and Control Station
2. 2. 4 MOV - Motor Operated Valve
2. 2. 5 PI - Pressure Indicator
2. 2 .6 PIC - Process Instrument Calibrator

2. 2 .7 PID - Proportional Integral Derivative

2. 2 .8 PCU - Process Control Unit
2. 2 .9 POTP - Pre Operational Test Procedure

2 .2 .10 SOV - Solenoid Operated Valve
2 .2 .11 VTPS - Variable Test Pressure Source

• 2 .2 .12 TSR - Technical Safety Requirements

2.3 RESPONSIBILITIES

2.3.1 The Construction Forces craft personnel are responsible

for:

• Providing assistance during the test.

2.3.2 Test Director responsiblities:

• Ensures the equipment found in Step 4.10 of this

procedure is available.
• Safe and productive accomplishment of the tests

necessary to achieve startup.
• Ensure safe working conditions and practices.

• Ensure compliance with test documents and Technical

Safety Requirements documents (TSRs) during testing.

• Communicate and coordinate the tests with the Tank

Farm Shift Managers.
^ • Ensure appropriate review/approval of any

modifications to test procedures are completed prior

to returning to work
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• Direct line of communication and centralized point of

control.
• Conducts pre-job planning meeting.
• Scheduling/rescheduling of the test as required.
• Delegates any of the above responsibilities as needed

to a deputy.

2.3.3 Test Engineer responsibilites:

• Conducting pre-job system walkdown.
• Recording equipment status and data per this

procedure.
• Directing preoperational testing
• Providing technical support during testing.

• Providing programming support during testing.

Forcing data in PLC program during testing.

• Recording data exceptions and other notes as required

on the POTP Data Sheets.
^ • Review test documents to validate acceptance

• Prepare post testing documents

2.3.4 Operations Personnel responsibilities:

• Observing testing activities for training purposes:

2.4 CHANGE CONTROL

2.4.1 Test procedure administrative or editorial changes

required during testing may be accommodated by the Test

Engineer red-lining the controlled copy of the test

procedure, if such changes will not affect operating

facility safety, function, or performance and will not

compromise or influence test data. Requirement changes,

changes to acceptance criteria, or changes to Danger,

Caution, Special Precautions, or other safety or

environmental instructions must be made by engineering

change notice. Such changes shall not prevent the running.

of another portion of the test unaffected by the change.
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2.5 EXCEPTIONS

2.5.1 Exceptions to the test results will be given a sequential
number and recorded on Attachment E, Test ExceptionLog
sheet. Errors in the POTP itself shall not be processed
as exceptions (see Section 2.4, CHANGE CONTROL). A Test
Exception Report, Attachment D, will be filled out to
record and disposition each test exception.

2.6 REFERENCES

2.6.1 The following documents were used to write or are

referenced in this procedure:

q

0

• Project W-058 Startup Test Plan, WHC-SD-W058-SUP-002

• Project W-058 Replacement of Cross Site Transfer

System Functional Design Criteria,
WHC-SD-W058-FDC-001

• H-2-822400, Sheet 1,2 & 3, P&ID Legend

• H-2-822402, P&ID SY Valve Pits
• H-2-822403, P&ID Diversion Box 6241-A

• H-2-822404, P&ID Vent Station 6241-V

• H-2-822405, P&ID Lift Station 244-A

• H-2-822505, Electrical One-Line Diversion Box 6241-A

• H-2-822513,Sheet 1-9, Electrical Elementary Diagrams

Diversion Box 6241-A
• H-6-14009, Electrical One Line Diagram Ventilation

Station 6241-V
• ES-058-Y40 through Y90, Logic Diagrams

• VI 22798, Supplement 1, Electronic Pressure

Transmitter, Ametek Model 88 Series

• VI 22798, Supplement 33, Air Operated Ball Valves,

Herion/Hi-Gear Inc./Hytork
• VI 22798, Supplement 39, Ultrasonic Flowmeter,

Panametrics
• VI 22798, Supplement 40, Slurry Transfer Pump, Sulzer

Bingham Pumps

H°Qs7 14 neF- 25 0 4 . /zc v n ro rT 1 A/ a'x
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2.7 ENVIRONMENTAL

2.7.1 Spills of hazardous materials should be reported to

Environmental Reports group at 373-4942.

2.8 SAFETY

Warning - Operators should be aware of the possibility of
coming into contact with poisonous snakes and
spiders.

2.8.1 The.following administrative procedures control work
performed in this procedure:

•' Safety: HNF-PRO-074 thru -096 and HNF-PRO-100 thru -

105.
. • Industrial Hygiene: HNF-PRO-110, -111, -115, -119

thru -121.
• Tank Farm Health and Safety Plan (HASP),

WHC-SD-WM-HSP-002

2.9 RADIATION AND CONTAMINATION CONTROL

2.9.1 For any work requiring entry into a radiation/

contamination area, comply with the facility requirements.

The work covered by this procedure is performed outside of

the tank farm and does not require entry into a

radiation/contamination control area, except access is

required to 241-SY-271 building.

2.10 QUALITY ASSURANCE

2.10.1 Quality Assurance shall review and approve the test

procedure, the final test report and the disposition of

all test exceptions. LMHC QC will witness tests performed

under this POTP.

7 nvr z S9



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 8 OF 14

ON NO. 0

2.11 GENERAL INFORMATION

2.11.1 All Measuring and Test Equipment (M&TE) used during

performance of this procedure to collect qualitative data

with the exception of timing devices shall meet the

following requirements:

• Be within its current calibration cycle as evidenced by an
affixed calibration label.

• Be capable of desired range.
• Have an accuracy (consistent with state-of-the-art

limitations) equal to or greater than the accuracy
specified in the procedure.

2.11.2 Timing measurements shall be made with commercially

available time devices.

• 2.11.3 All readings are to be taken and recorded for each

location where the capability exists (i.e. local

instrument, PCU, MCS).

2.12 LIMITS AND PRECAUTIONS

2.12.1 If during performance of this procedure, any of the

following conditions are found, immediately notify the

Test Engineer:

• Any equipment malfunction which could prevent fulfillment

of it's functional requirements.
• Personnel error or procedural inadequacy which could

prevent fulfillment of.procedural requirements.

The Test Engineer may choose to stop work and place

equipment in a safe condition based on the significance of

the malfunction, error or inadequacy.

2.12.2 The Test Engineer has overall control of the testing

process and change authorization for this procedure. The

. Test Engineer is responsible for running the test, data

collection, and ensuring compliance with all requirements

in this procedure.

a-rr I PG 5^^, -a-CF-M
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2.12.3 Contact Test Director for additional instructions if

changing plant conditions affect work or delays in work

extend past end of shift.

2.12.4 If any waste is generated during performance of this

instruction consult Facility/Plant/Area Hazardous Waste

Coordinator for specific instructions to ensure compliance

with HNF and DOE environmental standards, as applicable,

for disposal.

2.12.5 Comply with FDNW and plant/facility specific lock and tag

or over-tagging requirements, as applicable.

3.0 RECORDS

3.1 This procedure as well as all completed attachments/appendices are

kept as a permanent record.

•
4.0 PREREQUISITES

The following items are prerequisite actions to be performed before Interlock

Testing, Sections 2.0 and 3.0 of Attachment A. Prerequisite actions may be

performed in any order.

4.1 Perform a walkdown of the system tested by this pro edur
Test Engineer:

4.2 Perform a pretest briefing for all personnel in v ^ he

performance of this test.
Test Director:

4.3 All personnel who will be involved with this test have provided the

required signature verification information in Attachment B

Test Engineer:

4.4 The test engineer has verified that all appropriate components

within and including the test boundary have been 'b ue" tag ed.

Test Engineer:

HNF-2504, REV. 0 ATTACHMENT PAGE3
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4.5 The following equipment has been prepared for operation in
accordance with vendor manuals:

4.5.1 Booster Pumps P-3125A and P-3125B and associated variable
speed drives.

Test Engineer 4 ^i^'zu,

4.6 Communications between personnel in 242-S and field test personnel
has been verified.

Test Director

4.7 The official copy of this POTP and all other copies that will be

used during the test have been verified to be the la est revision.
Test Engineer ,'// ^

4.8 All open items have been evaluated and verified to not affect the

performance of this POTP (Quality Assurance Nonconformance Reports,

^. Construction Punch Lists, outstanding Engineering or Field Change

Notices, Startup-originated Design Chang Requests, Test Deficiency

Reports, and Master System Punch List it
Test Director

7es+ e7H 9 neer

The following additional items are prerequisite actions to be performed before

Transfer Line Filling, Section 5.0 of Attachment A.

o2. JAPoa-S^atS

4.9 VERIFY process blanks/are installed on header 3150 at 241-SY-A valve

pit, header 3160 at 241-SY-B valve pit, nd both headers 3150 and

3160 at 244-A Lift Station.
Test Director

4.10 The HEPA filters in the transfer system veMinea nt

Station are NOT installed.
Test Director

The following additional items are prerequisite actions to be performed before

Booster Pump P-3125A Startup Testing, Section 7.0 of Attachment A.

4.11 VERIFY the system flowmeter FE-3125 is installed on the slurry line

pipe in the Diversion Box. (See VI 22798, Supplement #39
Test Engineer:

..-.- --- -_-- -----
HNF-2504, REV. 0 ATTACHMENTIPAGE37'
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4.12 VERIFY correct parameters have been programmed into the Panametrics

flowmeter DF868 electronics console, per Test Engineer's direction.

(See VI 22798, Supplement #39) Re1*4dcd 10 4st tbgowii/n/^

Test Engineer:

4.13 EQUIPMENT/INSTRUMENTS

4.13.1 Jumper #1 (connects temporary water reservoir to slurry

line upstream of booster pumps). See sketch in Attachment

A, Appendix A.

4.13.1.1 Connector to female Hiltap coupling, 3", stainless

steel

4.13.1.2 Pressure indicator.(local), scale range approximately

1 to 100 psig
Manufacturer: As^cvaFh Model No. u- e

• Serial No. u rt Calibration Date 3/19/9y

Calibration Due Date 341 1,198 C4 1, code: 95D-31-oy-c)(^7
MfT'6Cmkro1 NA: 00 1

4.13.1.3 Valve (isolation between supply pump and booster
pumps)

4.13.1.4 Piping/hose as required, 100 psig or better

4.13.1.5 Pressure control valve or bypass regulator, 30 to 75

psi adjustment range, return system excess to water

reservoir

4.13.1.6 Supply pump, rated to provide approximately 140 gpm,

to inlet of booster pump (pressure/head required is

dependent on jumper properties, i.e. hose dia.,

length, component losses, etc).

4.13.2 Jumper #2 (connects slurry line to supernate line at

Hiltap connectors in Vent Station). See sketch in

Attachment A, Appendix A.

4.13.2.1 Connector to female Hiltap coupling, 3", stainless

steel, rated to 1500 psig, quantity (2)

^-- --
HNF-2504, REV. 0 ATTACHMENT I PAGE38
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4.13.2.2 Hose, rated to 1500 psig

4.13.3 Jumper #3 (connects supernate line in Diversion Box to
temporary water reservoir). See sketch in Attachment A,
Appendix A.

4.13.3.1 Connector to female Hiltap coupling, 3", stainless
steel, rated to 1500 psig

•

4.13.3.2 Pressure indicator (local), scale range approximately

0 to 600 psig
Manufacturer: T2gN5cpr Model No. A V S/Z -D^

Serial No. Syo^^s Calibration Date^
Calibration Due Date Z23

4.13.3.3 Flow control (throttling) valve, sized to avoid
cavitation during test conditions, rated to 1500 psig

4.13.3.4 Pressure indicator (local), scale range approximately

0 to 300 psig
Manufacturer: F}bLn-R- Model No. Nid

Serial No. vJL^ Calibration Date 8 9

Calibration Due Date B 8 9S ^al.4de 45a-s^-o°f to3
M {'TE"LUHrErnl f.1a : 1020

4.13.3.5 Flow measuring device, range 0 to 200 gpm

4.13.3.6 Piping/hose as required, 100 psig or better

4.13.4 Two Variable Test Pressure Sources range 0-3000 psig.

1. Manufacturer: 5eys-f« Model No. A^8t3-r0^Ps

Serial No. s9o7^s Calibration Date r zz 9

Calibration Due Date t Zz 9&

2. Manufacturer: WrK A Model No. ^4A

Serial No. BAT-PIA-0a 1 Calibration Date it r-7

Cal i brati on Due Date 11 n Rp„'t -yo ;„ +a 60Psry

4.13.5-----G1zmp-on Ammeter: 0-40 Ampere.

HNF-2504, REV. 0

Serial No.
_ca]ihration-0uP--0ate

ATTACHMENT I PAGE^,q
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4.13.6 ti-meter 0-600V. Nor

Tbration

anufac Model No EQV/& sa
erial No. Calibration Date

Due Date
a^3°^yY

4.13.7 Process Instrument Calibrator, with 4-20 mA signal

capabi l ity ^•-^ t ^^n^5)
Manufacturer: B e-ha Model No. 110
Serial No. t-» & Calibration Date -7 / 9 1627
Calibration Due Date /9/^98 C^.l, 5^-+A1 Na, gi7-23-oi-0oz

^ 4.13.8 Bucket, with volumetric markings on side, to collect oil
drained from booster pump bearing housings

t(,13. flecade abx
A111//4^y) Maau*4o}.Jrert 6,eKeral Re515 Eance ^nc, /I/tode) 1Jo. S^E1-7q-3X

5.0 PROCEDURE Sertal iJo. : 7z3 Colibrq.ktov\ Dn}e t 5-197
Cal`uraAto% D„e T>aae: S 98

5.1 Preoperational testing shall be performed using Attachment A of this

procedure.
'Q W/TN6SS Oy G//^cutT pM19^J CA^ QE (LE/^oJBO PpAIti

POTP-00,>. L/ae^/r Das^.N/.+5 u prsun-60^ rnn-nue^y rl/c

PE-oVHL OF ?Ng fUmPgR, THIS •LfUmpE/+- eE
6.0 ACCEPTANCE CRITERIA R 6...ovta w.r.rovr p2 Q„aoati c /ncv, r^ I"

6.1 Transfer headers 3150 and 3160 from the Diversion Box to the Vent

Station were filled with water; water was circulated through them by'

the booster pumps; and the headers were vented and d a ed.

rV'^LII itrl^ z^oa^% f d 6^NDl Test Engineer
r 1^t t V^fJ6 fl+JPDW44F^t^ (^&^^ ^L K u,GrcJavgH tfli`4X

tq-' k-Aj^^^r--t^j -31p(W-003 ^&Ile, Quality Control
Wrv"1^fVIa 9,EF. -00a5 - -004, l 5

6.2 Booster pumps/P-3125A and P-3125B operated at the design flowrates

pk, of i-64-gpm ±,Kgpm and 140 gpm ± 7 gpm, and_at a high flow condition

99, of 1-66 gpm ± gpm, under control of system flow feedback. ( Sections

9.0 and 10.0). ToLGE 15 t-7(556 10T6--3yj^
L

Test Engineer 5,,,c.•y eelL
'9

ZIJff#, Quality Control P ^.O,^cr ^ ^l^^y^

l̂^
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6.3 The following interlocks operate properly:
• 1-2: On high pressure shutdown operating booster pump, P-3125A

or P-3125B.
• 1-6: The operating booster pump, P-3125A or P-3125B will

shutdown:
A) On high pump bearing temperature
B) On high motor winding temperature
C) On high vibration
D) On pump seal failure
E) On low oil level

• I-7: The pump will not be permitted to operate if the inlet
pressure is lower than 10 psig

• 1-9: Transfer pump P-102-SY-02A will not be permitted to

operate if operating booster pump is shutdown

• I-10: Upstream transfer pump P-102-SY-02A will be shutdown if
inlet pressure reaches 70 psig

• 1-14: On high discharge pressure, shutdown appropriate
operating pump S_rAryT 6cAr w-osg-3q,r

• 1-15: The booster pump will not be permitted to :9pper-a^e-if the

associated vent and drain valves are not closed.

. 1-20 (with respect to supernate line vent only); On high

pressure, shutdown transfer pump P-102-SY-02A.

Test Engineer

hl6Gi?G Quality Control

1&^r -77^F-a^oZ

^-
o-f
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1.0 Initial Conditions / Pre-Interlock Tests

1.1 VERIFY all system instrumentation in Appendix B is calibrated.
Test Engineer: ,f^Cl.,Z

P. PJCi+ /./eO

1.2 ALIGN the Instrument Air system valves and transfer line .0
instrument isolation valves in accordance with Appendix .

Test Engineer:

1.3 VERIFY system electrical circuit breakers and disconnects are
^^ aligned in accordance with Appendix D.

z/^y^l.3.i VE'^F`/'0^^-f`o2aeJ (A3/O) q,zE QE,aTest Engineer:
Pi+-0+ PL^- Pk.^d2 TO frAn.nNti TG^JT,

L^XGEPj pdR-c.ES NdrEO IN S7_L°oJ' 4./6 r^/^. q.2.¢

1.4 PLACE Diversion Box Compressor SA-CMP-3101A local Start Switch in
the ON position.

1.5 PLACE Diversion Box Compressor SA-CMP-3101A local ON/OFF Switch in
the ON position.

DI
lnI

1.7

Test Engineer:

After compressor has come up to operating pressure ( approximately
125 to 150 psig), VERIFY air pressure supplied to Diversion Box
SOV's is greater than 110 psig.

F ' e"0
1 al,1/SVl6

-)E
psig1.7.1 PI-3108A /1 O

-MJ^,6Q QSV-3100Fl S o -rArrF Pl-30f} reads Ilest Engineer:

1.8 VERIFY the air pressure supplied to the pump seals is greater than
-9^ psig per the pressure indicator he seal control panels:

II o JD^ ,z ^ ^^^ z^^z1y^2^ Itiy 1^s .
1.8.1 PI-3125A1 1 psig "p
1.8.2 PI-3125A2 118 psigl' P$ ry f^E'^^r
1.8.3 PI-3125B1 122 psig' Psit,
1.8.4 PI-3125B2 ^ZS psig PSrh

Test Engineer:

^
-- - _

HNF-2504, REV. ATTACHMENT I PAGEqy
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1.9 RECORD the instrument air flow rate to each pump seal per the flow
indicators on the pump seal control panels:

60

1.9.1 FI-3125A1 4,Z scfh feo 41,
^SGG^I /L ^ U m^ t Tir^dEQ!,1.9.2 FI 3125A2 S scfh -^ z.. ^^ ^j TG^A,^r0p^ ^c,rlf

1.9.3 FI-3125B1 o scfh ctµ
1.9.4 FI-3125B2 2, scfh oscF^r sy

ZTest Engineer:

ELew .ao
1.10 PLACE Vent Station Compressor SA-CMP-3101B local Start Switch in

the ON position.

1.11 PLACE Vent Station Compressor SA-CMP-3101B local ON/OFF Switch in
the ON position.

1.12 OPEN the following valve (air supply to SOV's):

5
1.12.1 IA-V-31qXB OPEN Test Engineer:

1.13 After compressor has come up to operating pressure (approximately
125 to 150 psig), VERIFY air pressure supplied to the Vent Station
SOV's is greater than 110 psig. JL6vetiir-ro

(^ 2. il!

1.13.1 PI-3108B IIZ psig PStfi
oTestEngineer:

NOTE: The following 6 steps require access to 241-SY-271 building.

1.14 OPEN Transfer Pump 241-SY-02A Main Disconnect. ^ ne
Test Engineer: .7/

1.15 LOCK & TAG Transfer Pump 241-SY-02A Main Disconnect OREN.
Test Engineer:

1.16 DISCONNECT Transfer Pump 241-SY-02A leads from st te .
Test Engineer:

1.17 INSULATE motor leads.
Test Engineer: r^ ,^ •

^ 1.18 REMOVE Lock & Tag from Transfer Pump 241-SY-02A Main ^Qisconnect.
Test Engineer: ^<KJ .

--------- -- ------
HNF-2504, REV. 0 ATTACHMENT ^ PAGE43
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1.19 CLOSE Transfer Pump 241-SY-02A Main Disconnect.
Test Engineer:

1.20 OPEN VSD-1 Main Disconnect.

1.21 LOCK & TAG VSD-1 Main Disconnect OPEN.
Test Engineer:

1.22 DISCONNECT Booster Pump (P-3125A) Motor Leads Ti. T2, & T3. Tape

the ends and stow within the enclosure.
Test Engineer:

I ead5 Tl,'TZ;T3 d+Sconnec^b̂,,̂ Wer° prev /o^s! d(Sca+aeo^cd

^co^p123 ^REMOESLoc^k &
^tev

fr^Sm4 't6^MainD,sconnect.
Test Engineer: N

1.24 CLOSE VSD-1 Main Disconnect.
Test Engineer:

•
1.25 OPEN VSD-2 Main Disconnect.

1.26 LOCK & TAG VSD-2 Main Disconnect OPEN.
Test Engineer:

1.27 DISCONNECT Booster Pump (P-3125B) Motor Leads Ti, T2, & T3. Tape

the ends and stow within the enclosure.

^ D^Sconnc^{ed ^zv^ovsly ^rabove.
Test Engineer: AWA

1.28 REMOVE Lock & Tag from VSD-2 Main Disconnect.
Test Engineer:

1.29 CLOSE VSD-2 Main Disconnect.
Test Engineer: -- ^

-ENT i PAGEqq
HNF-2504, REV. 0 ATTACHM
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•

1.30 POSITION P-3125A drain valves and vent valve as follows

Valve No. Description MCS
Position

Initials

MOV-3125AA P-3125A Drain Valve CLOSED

MDV-3125AB P-3125A Drain Valve CLOSED

MDV-3125AC P-3125A Drain Valve CLOSED

MOV-3125AD P-3125A Drain Valve CLOSED

MOV-3125AE P-3125A Drain Valve CLOSED

MOV-3125AF P-3125A Drain Valve CLOSED

MOV-3125AG P-3125A Drain Valve CLOSED

MOV-3125AH P-3125A Drain Valve CLOSED

MDV-3125AJ P-3125A Drain Valve CLOSED

MOV-3125AK P-3125A Vent Valve CLOSED

/LEvO2ie0

Rerc- sT

D.^- zlLly^)

Test Engineer:

1.31 POSITION P-3125B drain valves and vent valve as follows:

Valve No. Description MCS
Position

Initials

MDV-3125BA P-3125B Drain Valve CLOSED

MOV-3125BB P-3125B Drain Valve CLOSED

MOV-3125BC P-3125B Drain Valve CLOSED

MDV-3125BD P-3125B Drain Valve CLOSED
-AZ

MOV-3125BE P-3125B Drain Valve CLOSED

MOV-3125BF P-3125B Drain Valve CLOSED

MOV-3125BG P-3125B Drain Valve CLOSED

MOV-3125BH P-31258 Drain Valve CLOSED

MDV-3125BJ P-3125B Drain Valve CLOSED

MOV-3125BK P-3125B Vent Valve CLOSED
Ad,

Test Engineer:

-- - - - -
HNF-2504, REV. 0-ATTACHMENT I PAGEL(^
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1.32 VERIFY the following on the MCS: ^^eL^6""'y'M
F'on- 1ZErmST

1.32.1 TRANSFER mode is illuminated on MCS screen PCU-1 for
P-102-SY-02A transfer pump. ^/^

Test Engineer: P•,^C/

1.32.2 PAL-3100A COMPRESSOR PRESSURE LOW is illuminated in GREEN

on the display for Diversion Box 6241-A. ^
Test Engineer:

^

1.32.3 PAL-3100B COMPRESSOR PRESSURE LOW is illuminated in GREEN

on the display for Vent Station 6241-V. ^„Q
Test Engineer: XJ^

1.32.4 LDA-3160 ENCASEMENT LEAK DETECTION is illuminated in GREEN

on the display for Diversion Box 6241-A.
Test Engineer:

• 1.32.5 LDA-3150 SUMP LEAK DETECTION is illuminated in GREEN on

the display for Diversion Box 6241-A. n^
Test Engineer: g3^

1.32.6 LDA-3161 ENCASEMENT LEAK DETECTION is illuminate in GREEN

on the display for Vent Station 6241-V.
Test Engineer:

1.32.7 LDA-3151 SUMP LEAK DETECTION is illuminated in GREEN on

the display for Vent Station 6241-V.
Test Engineer:

1.32.8 LDA-3162 ENCASEMENT LEAK DETECTION is illuminated in GREEN

on the display for 244A Lift Station. ^ Q^
Test Engineer: ^/ ^/

1.32.9 Pump P-841 Status OFF is illuminated on the display for

244A Lift Station. g^
Test Engineer:

•
HNF-2504, REV. 0 ATTACHMENT I PAGE4ip'
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Trqn s{^+re d -EJto `., P.e V. a

^ 2.0 Booster Pump P-3125A Interlock Test - Interlocks 2,6,7,9,10,14,15,20

Steps 2.1 through 2.24 must be completed prior to attempting to start.
the booster pump. THIS IS A SIMULATED START, neither the booster pump
shaft nor the transfer pump shaft will rotate because the motor leads
have been lifted in Section 1.0.

2.1 PRESS the OFF key on VSD-1 keypad.

lLE uF,ti/,^^^

rOA- /LFrEST

I/
2.2 VERIFY the OFF key is illuminated on VSD-1 keypad. iL(12197 Z

Test Engineer: ^^ ^

2.3 PRESS the LOCAL key on VSD-1 keypad.

2.4 PRESS the MONITOR key on VSD-1 keypad.

u
2.5 VERIFY the MONITOR and DRIVE READY LEDs are illumated on VSD-1.

Test Engineer:

NOTE: The variable speed drive has a minimum frequency output of 2 Hz,

corresponding to a minimum motor speed of 120 rpm, which may or may not

produce enough torque to cause the pump shaft to rotate. Disconnecting the

leads to the motor assures the pump shaft can not rotate. However, the VSD,

being a current controlled type, will trip out if it is started without a load

unless the NO MOTOR TEST MODE parameter is enabled.

2.6 PRESS the Control Speed DOWN arrow until FREQ SET equa s 2 Hz. /
Test Engineer: D'v

2.7 SET-UP VSD-1 for simulated motor operation per the following
steps.

2.7.1 PRESS the PROGRAM key on VSD-1 keypad.

2.7.2 SELECT PARAM and PRESS the ENTER key.

2.7.3 SCROLL thru the list of drive parameters using the UP and

DOWN arrows until ACCEL TIME is shown.

2.7.4 PRESS the LINE key (moves cursor from upper to lower line).

HNF-2504, REV. 0 ATTqCHMENT f PAGEu7

24-eF-^



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM
HNF-1857

REVISION NO. 0 ATTACHMENT A

r LNA"yFO TO S 0'j ZI/L(qs- I^

2.7.5 SELECT 20 and PRESS the ENTER key.
Test Engineer

INTEGRATED TEST
PAGE 7 OF 132

^E05'4'el eFO
rop(-
R FT55 r

' ^ A'
d--'•v

2.7.6 SCROLL thru the list of drive parameters using the UP and
DOWN arrows until DECEL TIME is shown.

2.7.7 PRESS the LINE ke ^y

^/V/'q %
2.7.8 SELECT--2-0 and PRESS the ENTER key.

00 Test Engineer:

2.7.9 SCROLL thru the list of drive parameters using the UP and
DOWN arrows until NO MOTOR TEST MODE is shown.

2.7.10 PRESS the LINE key.

2.7.11 SELECT YES (under NO MOTOR TEST MODE) and PRESS the ,g., %
ENTER key. Z^•

Test Engineer:

2.8 PRESS the MONITOR key on VSD-1 keypad.

2.9 PRESS the REMOTE key on VSD-1 keypad (enables speed reference from

^^the MCS). -
Test Engineer:

.2.10 PRESS the AUTO key on VSD-1 keypad (enables start/stop control

from the MCS).
Test Engineer:

2.11 VERIFY P-102-SY-02A Transfer Pump DRIVE STOPPED is illuminated on

MCS screen PCU-1.
L^iz^^ gTest Engineer: +

2.12 VERIFY ENABLE ENERGIZED, REMOTE, and OFF are illuminated on MCS

screen PCU-2 for Booster Pump P-3125A.
Test Engineer:

2.13 SELECT the PID MAN Button on MCS screen PCU-2 for Booster Pump
P-3125A.

--- - - -HNF-2504, REV. ATTACHMENT j- PAGEyB
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2.14 SET the Fluid FLOW ( SP) value to 0 gpm on MCS screen PCU-2 or SAI
ooster Pump P-3125A. 121141)

2I/
Test Engineer:

r-^ F'0/L Rt;T^37' Tlt^Sg / N7452LOG/45 w/lC. 13^ Fo26E0 /N Mc,S .SaF7'w*y2
TO ncGOw Msr/Nk of low pIc c (r,El_ Se.;so2.

NOTE: The following two steps are required to override Interlock 7. If steps

are completed out of sequence, make sure a VTPS is connected to PT-3125A and

set at 20 psig or else the booster pump will not start. jotitC.G I-°q
.rtM 2 a-^63

2.15 CONNECT a VTPS to the calibration port next to PT-3125A. ^

DA ^J6_ SET the VTPS to approximately 20^sigu6 ^ycc^o /^ n,GS sQ/''va,^
z/T^^o2 /̂ E^rrffis

7o T9srti^ 4 oF -L ow . o/(- 1-6j"C-y S6N^a.s

NOTE: The following two steps are required to override MCS logic ( Ref. ES-058-

Y74) requiring at least 50 psig discharge pressure, 10 seconds or more after

booster pump start or pump FAILURE will appear on MCS screen PCU-2.

2.17 CONNECT the second VTPS to the calibration port next to PT-3125C.

2.18 SET the VTPS to approximately 60 psig.

NOTE: Transfer Scheme 2A must be selected and initiated in order for booster

pump P-3125A be started remotely.

2.19 SELECT the Transfer Sequencing RESET button.
Test Engineer: ewg"

2.20 VERIFY Alarm Table on MCS shows no valve positioning failu es.
Test Engineer:

2.21 SELECT the Transfer Sequencing INITIATE Button.

2.22 SELECT the Transfer Sequencing TYPE 2A transfer b tto
Test Engineer: _, CC ^^^.

NOTE: The boxes on the MCS overview screen that denote PCU-1 thru PCU-5

indicate status of the transfer path. All boxes GRAY and paths GREEN

indicates that the transfer path is ready for use. Boxes filled in RED

indicates that an alarm associated with the transfer is activated (i.e.

. mispositioned valve, leak detected, 200W pump shutdown, etc). The booster

pump will not start unless associated alarms are either cleared or over-

ridden:

--- - --- -
HNF-2504, REV. 0 ATTACHMENT j PAGEyq'
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2.23 IF any of the boxes on the MCS overview screen which denote PCU-1

thru PCU-5 are highlighted in RED, DETERMINE the reason why and

perform the following:

lEV94/fir&
70a-

12.c^T

d9Sr

2.23.1 Disposition the problem by fixing it and clearing
alarm, or by overriding the alarm IF the Test Engineer

determines that the problem will not affect the
performance of this test. RECORD disposition on the
Test Log or on a Test Exception Sheet, at the
discretion of the Test Engineer. N/A this step if not
performed. a^

Test Engineer:

_.^--
2.24 VERIFY the boxes on the MCS overview screen which denote PCU-1

thru PCU-5 are highlighted in GRAY, unless a RED box has been

determined to be acceptable per the previous step.

TGSf Lo&% Test Engineer:

Interlock 9: The transfer pump will not be permitted to operate if the
operating booster pump is shutdown.

2.25 TEST the Transfer Pump shutoff per the following steps:

2.25.1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.25.2 VERIFY P-3125A Booster Pump START ENERGIZED and ON are

i l l umi nated on MCS screen PCU-2.
'

,Z/1s/qy

Test Engineer: /

2.25.3 VERIFY the RUN LED is illuminated on VSD-1.
Test Engineer:

HNF-2504, REV. 0 ATTACHMENT I PAGESti
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5i Na4vve vz 6-G -Croxn R J.O

W l2/ta/97
2.25.4 On VSD-1 keypad, use the LINE key and Programming and

Monitoring UP and DOWN arrows to toggle thru the
displayable quantities. Use the RIGHT arrow as
required. RECORD the following data (information
only):

2. 25.4.1 Motor Freq Z Hz
2. 25.4.2 Motor Speed 3.3 %
2. 25.4.3 Motor RPM ii9 RPM

2 .25 .4a BYPASS hi/low level limit alarm on P-102-SY-02A
Transfer Pump (resets after 5 minutes).

2 .25 .5 SELECT P-102-SY-02A Transfer Pump START on MCS screen
PCU-1.

2 .25 .6 VERIFY DRIVE RUNNING is illuminated on MCS screen
PCU-1.

Test Engineer: pCg

2 .25 .7 PRESS the STOP key on VSD-1 keypad.
Test Engineer: LN

2 .25 .8 VERIFY the RUN LED is no longer illuminated on VSD-1.
Test Engineer: D!^

2 .25 .8a LOWER pressure provided to PT-3125C by the VTPS to
approximately 40 psig.

^ 2.25.9 VERIFY FAILURE and OFF are illuminated on MCS screen
^ PCU-2 for booster pump P-3125A.

Test Engineer: DG

2.25.10 VERIFY DRIVE STOPPED is illuminated on MCS screen
PCU-1 for transfer pump.

Test Engineer: D6

2.25.11 VERIFY locally that the contactor for P-102-SY-02A has
OPENED.

HNF-25
-04, REV. 0
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Test Engineer: DCT

-
- ---ENT- -
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StgKA:^Vres -Iraws-Crred ^'ro Rcy. 0
^d4oP t2/4,197

^ 2.25.11a RAISE pressure provided to PT-3125C by the VTPS to
^ approximately 60 psig.

^. 2.25.11b BYPASS hi/low level limit alarm on P-102-SY-02A
^ Transfer Pump ( resets after 5 minutes).,

2.25.12 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.25.13 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

Test Engineer: 'jZ

2 .25 .14 VERIFY the RUN LED is illuminated on VSD-1.
Test Engineer: U 4

2 .25 .15 SELECT P-102-SY-02A Transfer Pump START on MCS screen
PCU-1.

• 2. 25 .16 VERIFY DRIVE RUNNING is illuminated on MCS screen
PCU-1.

Test Engineer: `D^

2. 25 .17 PRESS P-3125A Booster Pump STOP on MCS screen PCU-2.

2. 25 .18 VERIFY the RUN LED is no longer illuminated on VSD-1.
Test Engineer: T>^

2. 25 .19 VERIFY ENERGIZE ENABLED and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.

Test Engineer: 1)6

2. 25 .20 VERIFY DRIVE STOPPED is illuminated on MCS screen
PCU-1 for transfer pump.

Test Engineer: 'jZ

2.25.21 VERIFY locally that the contactor for P-102-SY-02A has
OPENED.

Test Engineer: D ^

2.25.22 DISCONNECT VTPS's from PT-3125A and PT-3125C.

HNF-2504, REV. 0 ATTACHMENTI PAGES^^'
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2.25.23 INSTALL software jumper ( or "force" bit) to disable
Interlocks 7 and 10 ( booster pump inlet pres ^^7rMY47

Test Engineer:

2.25.24 INSTALL software jumper (or "force" bit) to disable
minimum discharge pressure requirement ("booster pump
is running" in MCS logic, Ref. ES-058-Y74)

Test Engineer:

Interlock 6: The operating booster pump will shut down on High Bearing
Temperature, High Motor Winding Temperature, High Vibration,
Pump Seal Failure, and Low Oil Level. Mcs Pyn,Me^

High Bearing Temperature TSH 3125A1 ^ B)c^ T
Sy° 600 F^ co.-,P.etioA Tv

GNG/ t3i2yTC/I
FlzEegC- 3Z^ 1'RO. Er^.^

2.26 TEST TSH-3125A1 per the following steps: 249-00
• Do E 611^

NOTE: Measuring Device is a three -wire RTD ^yCA y^^

fzTO PO-P se/ 0
2.26.1 CONNECT the temperature calibrator to 411-^R̂-TR,^^-^.3,..

Pfll `R 2 T^ ^^ID^II ^QTon_m^ ^ , . 11-116/y
NOTE: If this test instrument only accepts a two lead RTD connection

then PCU-2B-TB2-03 and PCU-2B-TB2-R3 should be connected together as one
lead to the instrument.

2.26.2 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.26.3 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

Test Engineer:

2.26.4 VERIFY the RUN LED is illuminated on VSDn1.n A
Test Engineer: .1^.>c"I

I*
^ - -------- - --- ----- ---HNF-2504, REV. 0 ATfACHMENT + PAGFS3
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2.26.5 On VSD-1 keypad, use the LINE key and Programming and
Monitoring UP and DOWN arrows to toggle thru the
displayable quantities. Use the RIGHT arrow as
required. RECORD the following data (information
only):

2.26.6 Motor Freq 2, Hz
2.26.7 Motor Speed ?.I %
2.26.8 Motor RPM -JL^ RPM

2.26.9 Step deleted.

2. 26. 10 Step deleted. ( g^\
°F 13g/9/72^opcA 9r .

J
2. 26. 11 SET the temperature ( RTD) simulator to 190 °F. (133. q fJ,-)

2. 26. 12 VERIFY at the MCS that TSH-3125A1 alarms.
Test Engineer:

• 2 26 13
T2iPPE0 ar 2oj°F

(/ 3 6erature ( RTD) simulator to 200°F I1-)SET the tem. . .p ,

2. 26. 14 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125A. ^^
Test Engineer:

2. 26. 15 VERIFY the RUN LED is no longer illuminated on VSD-1.
Test Engineer: ^

2. 26. 16 VERIFY P-102-SY-02A shut down. ( 0:7/3 and :/4, PCU1)
Test Engineer:

2. 26. 17 DISCONNECT *hA tPmr,Prature calibrator fr^n.-.Ard Ar Pv^+P se^d

PCU 28=Tg2-A3 pr ^R TR^ T3 and PCU 2_6^ /
70 lLfo 47' P S/c^o

2. 26 .18 RECONNECT wir0ntmb@Ps-TE312 ^, ,., TE^^?F^? ?nd
TE^^ rorrPrt ^rmi nal ^^; ^^-

2 .26 .19 . VERIFY the wires are reconnected properly.
Test Engineer:

0
HNF-2504, REV. 0 ATTACHMENT I PAGESy
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,?/p,c5

rEl'^rn^ ^ J

High Bearing Temperature TSH-3125A2 B/ E''TS^
8^f

FiLEEac lo
2.27 TEST TSH-3125A2 per the following steps: py" ,.,E78^

8l2-) --0%-^
NOTE: Measuring Device is a three-wire RTD caro ^>/y

2.27.1 CONNECT the temperature calibrator toP^
R('II 2 TQ Tn ^.d-i-nri n n^ p 19.^v or r^-a i iu r^ c^-^

^r
ac«.4.

1111615,)

NOTE: If this test instrument only accepts a two lead RTD connection
then PCU-2B-TB2-04 and PCU-2B-TB2-R4 should be connected together as one
lead to the instrument.

2.27.2 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

•

PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
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2.27.3 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2. ^

Test Engineer: 0
,,
^

2.27.4 Step deleted.

2 .27 .5 Step deleted.

rxi^^e0 r^ T l 9/°F ^ l39 5 .Q
2 .27 .6 SET the temperature (RTD) simuiator to 190°F. ^/33 g^

2. 27. 7 VERIFY at the MCS that TSH-3125A2 alar s.

2 27 8
rf1iv^ee or 2ar °P C^36•S..I2^^

SET th ° 3C. . e temperature (RTD) simulator to 200 F. 1

2.27.9 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.

Test Engineer: A nek

2.27.10 VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1)

r o /cro /97 Pa .A /o 4422. 27 .12 RECONNECT wire numbers
T int .

2.27.11 DISCONNECT the.temperature calibrator from Xra 07

2.27.13 VERIFY the wires are reconnected properl^.
-

HNF-2504, REV. 0 ATTACHMENT I PAGESS' Test Engineer: -
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High Motor Winding Temperature TSH-3125A.

2.28 TEST TSH-3125A per the following steps:

NOTE: Temperature sensor is a factory set, normally open temperature
switch set to close at 175 OF.

2.28.1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2 .28 .2 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2:

Test Engineer:

2 .28. 3 Step deleted.

2 .28. 4 Step deleted.

^ 2 .28. 5
^tr9Cn-

LIFT wire T- H-25^. 1 from pump skid junction box. 11112cROr 22f

2. 28. 6 VERIFY at the MCS that TAH-3125A alarms.
Test Engineer:

2. 28. 7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.

Test Engineer:

2. 28. 8 VERIFY P-102-SY-02A shut down. (0:7/3 an 0:7/4, PCU1)
^ Test Engineer:

^ 2. 28. 9 RE-LAND wire i -̂SH-^iz^i on pump skid junction box.
. L1PrEII

J9-rJ 1Z(/6^9) .

^ 2 .28. 10 VERIFY TAH-3125A alarm clears at MCS.
Test Engineer:

q
-_ ---- - - ---HNF-2504, REV. 0 ATTACHMENT 1 PAGES(n_
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High Vibration VSH-3125A1

2.29 TEST VSH-3125A1 per the following steps:

2.29.1 At the pump skid, in the junction box for the 24 volt
signals, DISCONNECT wire PS2(+) and connect it to the

3-')I-Cl^ positive lead of the PIC.

2.29.2 At the pump skid, in the junction box for the 24 volt
signals, DISCONNECT wire VT-3125A1(-) and connect it

3 to the negative lead of the PIC.

2.29.3 SET the PIC to 4 mA.

2.29.4 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.29.5 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
• illuminated on MCS screen PCU-2.

Test Engineer:

2.29.6 Step deleted.

^ 2.29.7 Step deleted.
7/L0,0EA 0}i , 3 ^ ^^JEC ^ffi9n/t)

^ 2.29.8 SET the PIC to 8.8 mA corresponding to a vibration of
I 0.30 in/sec ± 0.05 in/sec.

2.29.9 VERIFY at the MCS that VSH-3125A1 alarms. • n
Test Engineer:

T2i P̂ tEp ^T i6o IrVr@'c-
2.29.10 SET the PIC to 13.6 mA corresponding to a vibration of

0.60 in/sec ± 0.05 in/sec.

2.29.11 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.

Test Engineer: wd.

2.29.12 VERIFY P-102-SY-02A shut down. ( 0:7/3 and 0:7/4, PCU1)

. 2.29.13 DISCONNECT the PIC.

2.29.14 RECONNECT wire numbers PS2(+) and VT-3125A1(-) to the
correct terminal points.

' HNF-2504, REV. 0 ATTACHMENT 1 PAGE$'f
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)ecv/to
2.29.15 RAP on the bearing housing adjacent to VE/VT-3125A1 rOp^nEr^

and VERIFY output fluctuates for VI-3125A1 on MCS
,YJ//screen for booster pump P-3125A. .^

Test Engineer:

High Vibration VSH-3125A2

•

2.30 TEST VSH-3125A2 per the following steps:

2.30.1 At the pump skid, in the junction box for the 24 volt
signals, DISCONNECT wire PS2(+) and connect it to the

3I3i'k ^ positive lead of the PIC.

/ 2.30.2 At the pump skid, in the junction box for the 24 volt
signals, DISCONNECT wire VT-3125A2(-) and connect it
to the negative lead of the PIC.

2.30.3 SET the PIC to 4 mA.

2.30.4 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.30.5 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

Test Engineer:

2.30.6 Step deleted.

2.30.7 Step deleted.

2.30.8 SET the PIC to 8.8 mA corresponding to a vibration of
0.30 in/sec ± 0.05 in/sec.

2.30.9 VERIFY at the MCS that VSH-3125A2 alarms.
Test Engineer:

2.30.10 SET the PIC to 13.6 mA corresponding to a vibration of
0.60 in/sec ± 0.05 in/sec.

• 2.30.11 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.

Test Engineer: 19•

^ HNF-2504, REVT 0 ATTACHMENT ( PAGE53-
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2. 30. 12 VERIFY P-102-SY-02A shut down. (0:7/3 and 0: /4, PCUl)
Test Engineer:

2. 30. 13 DISCONNECT the PIC.

-^F- 2. 30: 14 RECONNECT wire numbers PS2(+) and VT-3125A2(- ) to the

5131h correct terminal points.
JZ^°^Esrrffi

2. 30. 15 RAP on the bearing housing adjacent to VE/VT- 3125A2
and VERIFY output fluctuates for VI-3125A2 on MCS
screen for booster pump P-3125A. ^^

Test Engineer:

Low Oil Level LAL-3125A1

2.31 TEST LAL- 3125A1 per the following steps:

2.31. 1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.31. 2 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2. n a 2/ /^

Test Engineer: l

2.31. 3 Step deleted.

2.31.4 Step deleted.

2.31.5 DRAIN oil from bearing housing Al into a measurable
container until LAL-3125A1 alarms at MCS, THEN
IMMEDIATELY REPLACE drain plug..

2.31.6 MEASURE and RECORD the amount of oil drained.
2zo mC^nn^

919- L/y91 Test Engineer:

2.31.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.

Test Engineer:

2.31.7a ^^J• L/ic^y£^

HNF-2504, REV. 0 ATTACHMENT I PAGE55
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,^est--Er^-i neer • - "L^y 8'

2.31.8 VERIFY P-102-SY-02A shut down. (0:7/3 an 0:7/4, PCU1)
Test Engineer: Z z 8'

2.31.9 REFILL bearing housing Al with oil per manufacturer's
instructions.

Test Engineer:

2.31.10 Step deleted.

Low Oil Level LAL-3125A2

2.32 TEST LAL-3125A2 per the following steps:

• 2.32..1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.32.2 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

Test Engineer:

2.32.3 Step deleted.

2.32.4 Step deleted.

2.32.5 DRAIN oil from bearing housing A2 into a measurable
container until LAL-3125A2 alarms at MCS, THEN
IMMEDIATELY REPLACE drain plug.

2.32.6 MEASURE and RECORD the amount of oil drained.
25S g+4efts Iti'% L, Q^ z/2 c^ b'

O.,,Y. Test Engineer:

2.32.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.

Test Engineer:

• I ^.. ous i ng Al 1fl.>J. z.^Z^ ^

HNF-2504, REV. 0 ATiACHMENT 1 PAGE4v
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2.32.8 Step deleted.

2.32.9 REFILL bearing housing A2 with oil per manufacturer's
instructions.

Test Engineer: Z z ^

2.32.10 Step deleted.

PUMP SEAL FAILURE FAH-3125A1

2.33 TEST FAH-3125A1 per the following steps:

2.33.1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

• 2.33.2 VERIFY P-3125A Booster Pump START ENERGIZED and ONzlbre
illuminated on MCS screen PCU-2.

Test Engineer:

2.33.3 Step deleted.

2.33.4 Step deleted.
LtfT L.^HD^^'om ('GV-ZA-T$3-.7(a,

2.33.5 -PtA6E
n^zo-2A-TR3 3^. d'1d lZ`/b/97

2.33.6 VERIFY at.the MCS that FAH-3125A1 alarrqs.
Test Engineer: -,r/

2.33.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A /^

Test Engineer: Q uo-^"

^ 2.33.8 VERIFY P-102-SY-02A shut down. (0:7/3 d:7/4, PCU1)
^ Test Engineer: ^

•

k2C'C0nlNUrr L^eD To PCU-zq-^3-36,
2.33.9 DCMf11/G +ho iiimnor frnm h+ ^ n II 9 TR4 25 and

Prn P;Bo -37. Ax l2^1b^9) ^
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c.Es40 /cCCOjNC-cre^o !
2.33.10 VERIFY the 46mpef is-peffleved-. (y^

Test Engineer:

PUMP SEAL FAILURE FAH-3125A2

2.34 TEST FAH-3125A2 per the following steps:

2.34.1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.34.2 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2. (416(9-2

Test Engineer: OYAX

2.34.3 Step deleted.

•

•

2.34.4 Step deleted.
(,Ean Pcu-ze4=T-83-35.

2.34.5
^K,l I 2A_I@1 M, dri;L )Z/16/97

2.34.6 VERIFY at the MCS that FAH-3125A2 alarms_^
Test Engineer:

2.34.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A. ^p

Test Engineer: „^dc^

2.34.8 VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1)
Test Engineer: Aw

FecwrAz-cr w, 2E -ro Pc v -zA-TB^i-38.
2.34.9 e wee

Ar' 1-06/97

LW t Ec a Ots^ k.-P P/449
2.34.10 VERIFY the fugDew is -Pemoued.

Test Engineer:

^ HNF-2504, REV. 0 A'RP.CHMENT j PAGELpd%
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PUMP SEAL FAILURE PAL-3125A1

2.35 TEST PAL-3125A1 per the following steps:

2.35.1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2. 35 .2 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2. jz/149)

Test Engineer:

^ 2. 35. 3 Step deleted.

^ 2. 35. 4 Step deleted.

2. 35. 5 LIFT the lead from PCU-2A-TB3-66.

2.35.6 VERIFY at the MCS that PAL-3125A1 alarms.
. Test Engineer: ^

2.35.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.^a^

Test Engineer:

^ 2.35.8 VERIFY P-102-SY-02A shut down. (0:7/3 a d 0:7/4, PCU1)
^ Test Engineer:

2.35.9 RECONNECT the lead to PCU-2A-TB3-66.

2.35.10 VERIFY the wires are reconnected properl,y
Test Engineer: ^^efl

PUMP SEAL FAILURE PAL-3125A2

2.36 TEST PAL-3125A2 per the following steps:

2.36.1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.36.2, VERIFY P-3125A Booster Pump START ENERGIZED and ON are
• illuminated on MCS screen PCU-2.

Test Engineer:

2.36.3 Step deleted.
HNF-2504, REV. 0 ATTACHMENT 1 PAGF(n3



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 23 OF 132

•10 REVISION NO. 0-A ATTACHMENT A

^ 2 .36 .4 Step deleted.

2 .36 .5 LIFT the lead from PCU-2A-TB3-58.

2. 36 .6 VERIFY at the MCS that PAL-3125A2 alarr&
Test Engineer:

2. 36. 7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125A.

Test Engineer:

^ 2. 36. 8 VERIFY P-102- SY-02A shut down. (0:7/3 d 0 7/4, PCU1)
^ Test Engineer:

2.36.9 RECONNECT the lead to PCU-2A-TB3-58.

2.36.10 VERIFY the wires are reconnected properly.
Test Engineer:

^ Interlock 2: On high pressure, shutdown operating booster pump, P-3125A or
^ P-3125B.

PAH-3168

^ 2.37 TEST Interlock 2 for P-3125A per the following steps:

^ 2.37 .1 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

^ 2.37 .2 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
^ illuminated on MCS screen PCU-2.
^ Test Engineer: P,-Y

^ 2.37 .3 CLOSE valve V-3168.
T t E i 'PJ^ ng neer:es • .

^ 2.37 .4 CONNECT VTPS to PT-3168 and increa se pressure until
^ PI-3168 reads 12 psig at the MCS.

. ^
^

2.37 .5 VERIFY at the MCS that PAH-3168 Al
Test Engineer:

arms.^^
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^ 2.37.6 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
^ screen PCU-2 for booster pump P-3125A.
^ Test Engineer: J9

2.37.7 DISCONNECT the VTPS from PT-3168.

2.37.8 OPEN valve V-3168.
Test Engineer: D .

Interlock 10: Upstream Transfer Pump P-102-SY-02A will be shutdown if
inlet pressure reaches 70 psig.

Interlock 7: The booster pump will not be permitted to operate if the
inlet pressure is lower than 10 psig.

PAH - 3125A

2.38 TEST PAH-3125A per the following steps:

2.38.1 CONNECT VTPS to calibration port near PT-3125A and
increase pressure until PI-3125A reads 8 psig at the
MCS.

^ 2. 38. 1a CONNECT a VTPS to calibration port near PT-3125C and
^ set pressure to approximately 60 psig.

^ 2. 38. 1b REMOVE software jumper or forced bit disabling
^ Interlocks 7 and 10 ( booster pump inlet pressure).

^ 2. 38. 1c REMOVE software jumper or forced bit disabling minimum
^ discharge pressure requirement ( "booster pump is
^ running" in MCS logic, Ref. ES-058-Y74).

^ 2. 38 .2 SELECT booster pump P-3125A START at the MCS.

^ 2 .38 .3 VERIFY booster pump P-3125A STOPS after approximately
^ Jz113/9^5 seconds
^

.
6i Nti^+e-^,+s^^d Test Engineer: p6

^

2 .38 .4

9 4^0w Rev. 0 ,4a ia(i6197
INCREASE pressure using VTPS until PI-3125A reads 12
psig at the MCS.
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5^uajvves 4 ruNS^erred. -Gow,. Key, a
„^u^ tZ^Ilo^97

2.38.5 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.38.6 VERIFY P-3125A Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2. re11319^

Test Engineer:

^ 2.38.6b BYPASS hi/low level limit alarm on P-102-SY-02A
Transfer Pump ( resets after 5 minutes).

2.38.7 SELECT P-102-SY-02A Transfer Pump START on MCS screen
PCU-1.

2.38.8 VERIFY DRIVE RUNNING is illuminated on MCS screen
PCU=1.

Test Engineer: ^

2.38.9 INCREASE pressure, using VTPS connected to PT-3125A,
until PI-3125A reads 72 psig at the MCS.

2.38.10 VERIFY at the MCS that PAH-3125A alarms.
Test Engineer:

^ 2.38.11 Step deleted.

2.38.12 VERIFY DRIVE STOPPED is illuminated on MCS screen
PCU-1 for transfer pump.

Test Engineer: DCa

r
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5^av^a^wes -^rans-^erved -^rovh ^ey 6

e![X !Z //^^97
Interlock 14: On High discharge pressure, shutdown appr6pr i ate operating

pump.

PAH-3125C

2.39 TEST PAH-3125C per the following steps:

2.39.1 SET the VTPS that is currently connected to PT-3125A
to a pressure between 12 psig and 68 psig.

2.39.2 Step deleted.

2.39.3 SELECT P-3125A Booster Pump START on MCS screen PCU-2.

2.39.4 VERIFY P-3125A Booster Pump START ENERGIZED and ON are

illuminated on MCS screen PCU-2.
Test Engineer:

• ^ 2.39.4b BYPASS hi/low level limit alarm on P-102-SY-02A
^ Transfer Pump (resets after 5 minutes).

2.39.5 SELECT P-102-SY-02A Transfer Pump START on MCS screen
PCU-1.

2.39.6 VERIFY DRIVE RUNNING is illuminated on MCS screen
PCU-1.

Test Engineer:

2. 39. 7 INCREASE pressure, using VTPS connected to PT-3125C,
until PI-3125C reads 1275 psig at the MCS.

2. 39. 8 VERIFY at the MCS that PAH-3125C alarms.
Test Engineer: 'PC

2 .39 .9 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125A.
Test Engineer: b G

2 .39 .10 VERIFY DRIVE STOPPED is illuminated on MCS screen
PCU-1 for transfer pump.

Test Engineer:

2 .39 .11 DISCONNECT the second VTPS from PT-3125C.
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YD

„dC*!e lZl16/97
2.39.12 OPEN valve V-3125C.

Test.Engineer: ^^

^'v 9/,/w eEv^,F^^n
STHn-I

rCrJ W Osg3 f.,;r FO^

Interlock 15: The booster pump will not be permitted to eye^a^ if the
associated bypass, vent, and drain valves are not closed. IZE7FS20-

2.40 TEST Interlock 15 for P-3125A per the following steps:

2.40.1 OPEN SOV-3163.

2.40.2 SELECT booster pump P-3125A START at the MCS.

2.40.3 VERIFY booster pump. P-3125A does NOT start. ,zjis1q7
Test Engineer:

2.40.4 CLOSE SOV-3163.

2.40.5 OPEN each P-3125A motor operated drain valve and vent
valve one at a time from the MCS, VERIFY STATUS
UNKNOWN appears on MCS screen for P-3125A, attempt to
START P-3125A from the MCS, VERIFY P-3125A does NOT
START. and THEN CLOSE the associated valve.

Valve No. Description MCS
Position

Pump DID NOT
Start

MOV-3125AA P-3125A Drain Valve OPEN ^ ^i iS 97

MOV-3125A8 P-3125A Drain Valve OPEN

MOV-3125AC P-3125A Drain Valve OPEN

MOV-3125AD P-3125A Drain Valve OPEN 'L>

MOV-3125AE P-3125A Drain Valve OPEN

MOV-3125AF P-3125A Drain Valve OPEN

MOV-3125AG P-3125A Drain Valve OPEN

MOV-3125AH P-3125A Drain Valve OPEN

MOV-3125AJ P-3125A Drain Valve OPEN

MOV-3125AK P-3125A Vent Valve OPEN
C)

HNF-2504, REV. 0 ATTACHMENT I PAGE(p8'
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P-3125A interlock testing complete

2.41 TAKE VSD-1 out of NO MOTOR TEST MODE per the following steps

2.41.1

2.41.2

2.41.3

2.41.4

PRESS the PROGRAM key on VSD-1 keypad.

SELECT PARAM and PRESS the ENTER key.

1Z^vFi er0 EJ/
r-va.

^2^r̂e/aT

2/7L15^

SCROLL thru the list of drive parameters using the UP
and DOWN arrows until NO MOTOR TEST MODE is shown.

PRESS the LINE key.

2.41.5 SELECT NO (under NO MOTOR TEST MODE) and PRESS the
ENTER key.

Test Engineer:

2.41.6 PRESS the MONITOR key on VSD-1 keypad.

2.41.7 VERIFY the MONITOR and DRIVE READY LEDs are
illuminated on VSD-1.

Test Engineer: ^A l

2.42 DISCONNECT the VTPS from calibration port near PT-3125A.

2.43 OPEN valve V-3125A.
sr9hk4wt -kV4MS^r-e d

fw^ ReV1o
'Of 1Z11619'7

Transfer Pump P-102-SY-02A Interlock 20

^z113h7

Test Engineer: ^^o(

Interlock 20: On high pressure, shutdown P-102-SY-02A.

PAH-3185

NOTE: Transfer Scheme 1 must be selected and initiated to test Interlock 20.

0

Test 9 i

2.45 VERIFY Alarm Table on MCS shows no valve positi^ nfailures.
__ Test Engineer:

HNF-2504, REV. 0 ATTACHMENT f pAGE(yy
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2.46 SELECT the Transfer Sequencing INITIATE Button.

2.47 SELECT the Transfer Sequencing TYPE 1 transfer button.
Test Engineer: 'p-.a,

2.48 IF any of the boxes on the MCS overview screen which denote PCU-1
thru PCU-5 are highlighted in RED, DETERMINE the reason why and
perform the following:

2.48.1 Disposition the problem by fixing it and clearing
alarm, or by overriding the alarm IF the Test Engineer
determines that the problem will not affect the
.performance of this test. RECORD disposition on the
Test Log or on a Test Exception Sheet, at the
discretion of the Test Engineer. N/A this step if not
performed.

^ Test Engineer: Q.^.

^
2.49 VERIFY the boxes on the MCS overview screen which denote PCU-1 ti^Q ^v

thru PCU-5 are highlighted in GRAY, unless a RED box has been
determined to be acceptable per the previous step.

Test Engineer: ^^.

Cr- 7C3r c.oc, e ,JyIZy Test €ngineer
/ jz^^6^95(

2.52 CONNECT VTPS to PT-3185 and increase pressure until PI-3185 reads
12 psig at the MCS.

2.53 VERIFY at the MCS that PAH-3185 Alarms.
Test Engineer: ev,

p-1o2-.-Sy-o2A 5NvTnot..,a(o:7/3 o:-)/¢) Pcv-/
2.54 VERI FY nPIV€ 9Tl1PPFI1 12 ili um +od Mrc nr H ' °^

^/,
Test Engineer: ,^.zJ.

2.55 DISCONNECT the VTPS from calibration port near PT-3185.

2.56 OPEN valve V-3185.
Test Engineer: ^

HNF-2504, REV. 0 ATTACHMENT ^ PAGE^Jo^
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1 3.0 Booster Pump P-3125B Interlock Test - Interlocks 2,6,7,9,10,14,15

Steps 3.1 through 3.24 must be completed prior to attempting to start.
the booster pump. THIS IS A SIMULATED START, neither the booster pump
shaft nor the transfer pump shaft will rotate because the motor leads
have been lifted in Section 1.0.

l^Eve^.ieo
3.1 PRESS the OFF key on VSD-2 keypad. r-n2

R

3.2 VERIFY the OFF key is illuminated on VSD-2 keypad (0497

Test Engineer: JW_^^

3.3 PRESS the LOCAL key on VSD-2 keypad.

3.4 PRESS the MONITOR key on VSD-2 keypad.

3.5 VERIFY the MONITOR and DRIVE READY LEDs are illuminated on VSD-2,.,
Test Engi neer:

NOTE: The variable speed drive has a minimum frequency output of 2 Hz,

corresponding to.a minimum motor speed of 120 rpm, which may or may not

produce enough torque to cause the pump shaft to rotate. Disconnecting the

leads to the motor assures the pump shaft can not rotate. However, the VSD,

being a current controlled type, will trip out if it is started without a load

unless the NO MOTOR TEST MODE parameter is enabled.

3.6 PRESS the Control Speed DOWN arrow until FREQ SET equals 2 Hz. Z
Test Engineer: ..^llo^°. d" F8:_

3.7 SET-UP VSD-2 for simulated motor operation per the following

steps.

3.7.1 PRESS the PROGRAM key on VSD-2 keypad.

3.7.2 SELECT PARAM and PRESS the ENTER key.

3.7.3 SCROLL thru the list of drive parameters using the UP and

DOWN arrows until ACCEL TIME is shown.

3.7.4 PRESS the LINE key (moves cursor from upper to lower line).

J HNF-2504, REV. 0 ATfACHMENT 1 PAGE')I-



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 30 OF 132

^ REVISION NO. 0 ATTACHMENT A 1ZFvetia•rit6
RGTC257•

lid

3.7.5 SELECT- 20 and PRESS the ENTER key. 10z197

Test Engineer: a^ ZJ^7J

3.7.6 SCROLL thru the list of drive parameters using the UP and

DOWN arrows until DECEL TIME is shown.

3.7.7 PRESS the LINE key
%. 11J>A.^v

^• ^/3.7.8 SELECT^and PRESS the ENTER key.
^ Test Engineer:

3.7.9 SCROLL thru the list of drive parameters using the UP and

DOWN.arrows until NO MOTOR TEST MODE is shown.

3.7.10 PRESS the LINE key.

3.7.11 SELECT YES (under NO MOTOR TEST MODE) and PRESS the ^ n,^

ENTER key. ^

•
Test Engineer: 2,117

3.8 PRESS the MONITOR key on VSD-2 keypad.

3.9 PRESS the REMOTE key on VSD-2 keypad ( enables speed reference from

the MCS).
Test Engineer:

3.10 PRESS the AUTO key on VSD-2 keypad (enables start/stop control

^o^^^^.D-^from the MCS). ^
(Test Engineer:

21

3.11 VERIFY P-102-SY-02A Transfer Pump DRIVE STOPPED is illuminated on
MCS screen PCU-1.

Test Engineer:

3.12 VERIFY ENABLE ENERGIZED, REMOTE, and OFF are illuminated on MCS

screen PCU-2 for Booster Pump P-3125B. ^9
Test Engineer: -+

3.13 SELECT the PID Manual Button on MCS screen PCU-2 for Booster Pump

P-3125B.

J HNF-2504, REV. 0 ATTACHMENT I PAGE^y
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Zl / 3.14 SET the Fluid FLOW (SP) value to 0 gpm on MCS screen PCU-2 for
rb,^

/ -t5-es T
^,X. <<L Booster Pump P-31258.
_tjo^C; y'uti /tErest THesc 1nrrEA coc"'cS v(C,^.

Test
, / .^r.,as Jof7wrsz TO Ac cGG/TgS7/'jC7 OF LOw OtC. GEdEc

^, FO^eceo E
Ssrr.son-

^OTE: The following two steps are required to override Interlock 7. If steps

are completed out of sequence, make sure a VTPS is connected to PT-3125B and

set at 20 psig or else the booster pump will not start.

3.15 CONNECT a VTPS to the calibration port next to PT-3125B.

3.16 SET the VTPS to approximately 20 psig.

NOTE: The following two steps are required to override MCS logic (Ref. ES-058-

Y74) requiring at least 50 psig discharge pressure, 10 seconds or more after

booster pump start or pump FAILURE will appear on MCS screen PCU-2.

3.17 CONNECT the second VTPS to the calibration port next to PT-3125D.

• 3.18 SET the VTPS to approximately 60 psig.

NOTE: Transfer Scheme 2B must be selected and initiated in order for booster

pump P-3125B be started remotely.

3.19 SELECT the Transfer Sequencing RESET button.
Test Engineer:

3.20 VERIFY Alarm Table on MCS shows no valve positioning failures. y0

Test Engineer:

3.21 SELECT the Transfer Sequencing INITIATE Button.

3.22 SELECT the Transfer Sequencing TYPE 2B transfer buttQn^
Test Engineer:

9Y
NOTE: The boxes on the MCS overview screen that denote PCU-1 thru PCU-5

indicate status of the transfer path. All boxes GRAY and paths GREEN

indicates that the transfer path is ready for use. Boxes filled in RED

indicates that an alarm associated with the transfer is activated (i.e.

mispositioned valve, leak detected, etc). The booster pump will not start

unless associated alarms are either cleared or over-ridden.

HNF-2504, REV. 0 ATTACHMENT I PAGE'),-,,
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3.23 IF any of the boxes on the MCS overview screen which denote PCU-1 gtl
thru PCU-5 are highlighted in RED, DETERMINE the reason why and

Z^02

perform the following:

3.23.1 Disposition the problem by fixing it and clearing
alarm, or by overriding the alarm IF the Test Engineer
determines that the problem will not affect the
performance of this test. RECORD disposition on the
Test Log or on a Test Exception Sheet, at the
discretion of the Test Engineer. N/A this step if not.9v
performed. n/

Test Engineer: 8•^J 2Jt214g

3.24 VERIFY the boxes on the MCS overview screen which denote PCU-1 /
thru PCU-5 are highlighted in GRAY, unless a RED box has been
determined to be acceptable per the previous step.

Test Engineer:

566 7"C'ST L06 eo Tn,r LAz-,jra'

Interlock 9: The transfer pump will not be permitted to operate if the

operating booster pump is shutdown.

3.25 TEST the Transfer Pump shutoff per the following steps:

3.25.1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3.25.2 VERIFY P-3125B Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2. ^ 121t3197

Test Engineer: ^•

3.25.3 VERIFY the RUN LED is illuminated on VSD-
Test Engineer: q. V̂.

r1^,

HNF-2504, REV. 0 ATTACHMENT 1 PAGE^j^{
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l-, ^....<liiiaA -4rn... 2Pi/. i

Test Engineer: D 6.

3. 25. 7 PRESS the STOP key on VSD-2 keypad.
Test Engineer: D ^.

3. 25. 8 VERIFY the RUN LED is no longer illuminated on VSD-2.

Test Engineer: T-4.

3. 25. 8a LOWER pressure provided to PT-3125D by the VTPS to

approximately 40 psig.

3. 25. 9 VERIFY FAILURE and OFF are illuminated on MCS screen

PCU-2 for booster pump P-3125B.
Test Engineer: t-)!^

3 .25 .10 VERIFY DRIVE STOPPED is illuminated on MCS screen

PCU-1 for transfer pump.
Test Engineer: 1? ^

3.25.11 VERIFY locally that the contactor for P-102-SY-02A has

OPENED.

of lZ/n'/97
3.25.4 On VSD-2 keypad, use the LINE key and Programming and

Monitoring UP and DOWN arrows to toggle thru the

displayable quantities. Use the RIGHT arrow as

required. RECORD the following data (information

only):

3.25.4.1 Motor Freq 0 Hz
3.25.4.2 Motor Speed 0 %
3.25.4.3 Motor RPM 0 RPM

3.25.4a BYPASS hi/low level limit alarm on P-102-SY-02A

Transfer Pump (resets after 5 minutes).

3.25.5 SELECT P-102-SY-02A Transfer Pump START on MCS screen

PCU-1.

3.25.6 VERIFY DRIVE RUNNING is illuminated on MCS screen

PCU-1.

^I

HNF-2504, REV. 0 ATTACHMENTI PAG^^'
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<._ 1.. .. .. . J_e[L ,. ^.
J-dOce i2 ib/27

^ 3.25.11a RAISE pressure provided to PT-3125D by the VTPS to
^ approximately 60 psig.

^ 3.25.11b BYPASS hi/low level limit alarm on P-102-SY-02A
^ Transfer Pump (resets after 5 minutes).

3.25.12 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3.25.13 VERIFY P-3125B Booster Pump START ENERGIZED and ON are

illuminated on MCS screen PCU-2.
Test Engineer:

b

3. 25. 14 VERIFY the RUN LED is illuminated on VSD-2.
Test Engineer: Di^

3 25 15 SELECT P-102-SY-02A Transfer Pump START on MCS screen• . .
PCU-1.

3. 25. 16 VERIFY DRIVE RUNNING is illuminated on MCS screen

PCU-1.
Test Engineer: 3?6

3 :25. 17 PRESS P-3125B Booster Pump STOP on MCS screen PCU-2.

3. 25. 18 VERIFY the RUN LED is no longer illuminated on VSD-2.
Test Engineerf 17 ^

3 .25. 19 VERIFY ENERGIZE ENABLED and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125B.
Test Engineer: I"

3 .25. 20 VERIFY DRIVE STOPPED is illuminated on MCS screen

PCU-1 for transfer pump.
Test Engineer:

3 .25 .21 VERIFY locally that the contactor for P-102-SY-02A has

OPENED .

•

^
Test Engineer: ^I

3 .25 .22 . DISCONNECT VTPS's from PT-3125B and PT-3125D.

._._ __
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^ 3.25.23 INSTALL software jumper (or "force" bit) to disable
^ Interlocks 7 and 10 (booster pump inlet pressure).

^ 3.25.24 INSTALL software jumper (or "force" bit) to disable
^ minimum discharge pressure requirement ("booster pump

^ is running" in MCS logic, Ref. ES-058-Y74).
1zC_ae-^4,r1 Mn
fbiz.
k erec>

Interlock 6: The operating booster pump will shut down on High Bearing 8&.Z/,^ )^v
Temperature, High Motor Winding Temperature, High Vibration,

Pump Seal Failure, and Low Oil Level. or kUJ
GoF P/oMETEr^

9'SN,^d/LN T ^OF
High Bearing Temperature TSH-3125B1 r^,E^g c -3 s °i -31T°f

3.26 TEST TSH-3125B1 per the following steps: ^.d ;G

NOTE: Measuring Device is a three-wire RTD voor
e-Rf p 6

/ZTfl 9r

3.26.1 CONNECT the temperature calibrator to -- -
. .71aY /2/&/9 7

NOTE: If this test instrument only accepts a two lead RTD connection
then PCU-2B-TB2-01 and PCU-2B-TB2-Rl should be connected together as one.
lead to the instrument.

3.26.2 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3.26.3 VERIFY P-3125B Booster Pump START ENERGIZED and ON are

illuminated on MCS screen PCU-2.
Test Engineer:

3.26.4 VERIFY the RUN LED is illuminated on VSD .
Test Engineer: g

is

- ---
HNF-2504, REV. 0 ATTACHMENT I PAGE1-)
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3.26.5 On VSD-2 keypad, use the LINE key and Programming and

Monitoring UP and DOWN arrows to toggle thru the
displayable quantities. Use the RIGHT arrow as
required. RECORD the following data (information
only):

3.26.5.1 Motor Freq 2 Hz
3.26.5.2 Motor Speed 3,3 i

3.26.5.3 Motor RPM 112 RPM

3. 26. 6 Step del eted .

3.26.7 Step deleted.

3.26.8 SET the temperature (RTD) simulator to 190°F.

3. 26. 9 VERIFY at the MCS that TSH-3125B1 alarms.
Test Engineer:

. , 2oZ°j ='J36.^JL
3. 26. 10 SET the temperature ( RTD) simulator to 200°F. C13 6 Jt.^

3. 26. 11 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125B. ^
Test Engineer: _+) '^

3. 26 .12 VERIFY the RUN LED is no longer illuminated bn i D-2.
Test Engineer:

3.26.13 VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1)
Test Engineer: 8'^.

3.26.14 DISCONNECT the temperature calibrator from Rro Pr
-2B-TB2-R1.(^ Q^

ia 1J.^ ^ Z/i6^^1)
3.26.15 RECONNECT wire5

ro R.rO Ar PunP S/c

TE

3.26.16 VERIFY the wires are reconnected properly.^1
Test Engineer: .UJ.

is

^ HNF-2504, REV. 0 ATTACHMENT 1 PAGE7B
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`6,7

°E 6 -n-y ss

. !h ^ S ?Or-6TEQ-

High Bearing Temperature TSH-3125B2 HepT 4 _4Mo

3.27 TEST TSH-3125B2 per the following steps: -IU^f

NOTE: Measuring Device i s a three-wi re RTD `Z 06' C. T 0 8 U UpC--

/LT0 FJT S^/tl

3.27.1 CONNECT the temperature calibrator to -
P,^ 2R TR^ T^ an^l 2('ll ^R TR^ R2 ^

^ L1^6/y2
NOTE: If this test instrument only accepts a two lead RTD connection

then PCU-2B-TB2-02 and PCU-2B-TB2-R2 should be connected together as one

lead to the instrument.

3.27.2 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3 .27 .3 VERIFY P-3125B Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

Test Engineer:

• 3 .27 .4 Step deleted.

3 .27 :5 Step deleted. . " F/1Ea)p Pep gr 7

3 .27 .6 SET the temperature (RTD) simulator to 190°F. (133,4 J2-)

3 .27 .7 VERIFY at the MCS that TSH-3125B2 alarms.

Tn/?,-E,V H-r Zo z° F (13CyjL)

3 .27 .8 SET the temperature (RTD) simulator to 200°F. (13^ 4

3.27.9 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125B.

Test Engineer: DV.

^ 3. 27. 10 VERIFY P-102-SY- 02A shut down. ( 0:7/3 and 0: 7/4, PCU1)

3. 27. 11 DISCONNECT the.temperature calibrator from ^ r^ A r )0u^^ &e;V

P - -

° 514 c 0- L 0 FY ' pUD ^ C7 I L//6^iY rn ll /7 ^1

3. 27. 12 RECONNECT wirRS

.
T

.

3. 27. 13 VERIFY the wires are reconnected properly.
Test Engineer: ^-.^

HN F-2504, REV. 0 ATTACHMENT 1 PAGE')^
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High Motor Winding Temperature TSH-3125B.

3:28 TEST TSH-3125B per the following steps:

NOTE: Temperature sensor is a factory set, normally open temperature
switch set to close at 175 OF.

3.28.1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3. 28 .2 VERIFY P-3125B Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

Test Engineer:

^ 3. 28 .3 Step deleted.

^ 3. 28. 4 Step deleted..

G(TwE-
3. 28. 5 LIFT wire zC4-39-1 from pump skid junction box.wlr^v/z°,^ 232,

pu^P
r suw.nR uJ O

28 6
Af, e y 0^L y n,pr poP vP2r. Gonss J^ r

MCS th t TAH 3125B lVERIFY t th c^3. . - a arms. (^^a e a K 2 Ecr^
Test Engineer: ^.X/• gy ^°CS

3. 28. 7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125B.9^

Test Engineer:

3. 28. 8 VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCUl)
^ Test Engineer: _)9,.^

^ 3. 28. 9 RE-LAND wire on pump skid junction box.

s•^ ^Z ^b1 R)
^ 3. 28. 10 VERIFY TAH-3125B alarm clears at MCS.

fl J^ Test Engineer: . ,

•
HNF-2504, REV. 0 ATTACHMENT f PAGE^p
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5r tKa4ms kras^,Yed fyoi. Rey , o

High Vibration VSH-3125B1
4,2 /2/0197

3.29 TEST VSH-3125B1 per the following steps:

3.29.1 At the pump skid, in the junction box for the 24 volt
signals, DISCONNECT wire PS2(+) and connect it to the
positive lead of the PIC.

3^3i^9s
3:29.2 At the pump skid, in the junction box for the 24 volt

signals, DISCONNECT wire VT-3125B1(-) and connect it

to the negative lead of the PIC.

3.29.3 SET the PIC to 4 mA.

3.29.4 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3. 29. 5 VERIFY P-3125B Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2. iz1'3197

Test Engineer:

^ 3. 29. 6 Step deleted.

^ 3. 29. 7 Step deleted.

^ 3. 29. 8 SET the PIC.to 8.8 mA corresponding to a vibration of

^ 0.30 in/sec ± 0.05 in/sec.

3. 29. 9 VERIFY at the MCS that VSH-3125B1 alarms
2x^^T t E i -neer:nges

^ 3. 29. 10 SET the PIC to 13. 6 mA corresponding to a vibration of

^ 0.60 in/sec.± 0.05 in/sec.

3.29.11 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125B.

Test Engineer: .9

3:29.12 VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1)

'. 3.29.13 DISCONNECT the PIC.

^ 3.29.14 RECONNECT wire numbers PS2(+) and VT-3125B1(-) to the

__ _ correct terminal points. ^ 3
HNF-2504, REV. 0 ATTACHMENT ► PAG
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r-O

^ 3.29.15 RAP on the bearing housing adjacent to VE/VT-3125B1

^ and VERIFY output fluctuates for VI-3125B1 on MCS

^ screen for booster pump P-3125B.
^ Test Engineer: iz

High Vibration VSH-3125B2

3.30 TEST VSH-3125B2 per the following steps:

3.30.1 At the pump skid, in the junction box for the 24 volt

signals, DISCONNECT wire PS2(+) and connect it to the

3/3j/^ positive lead of the PIC.

3.30.t2 At the pump skid, in the junction box for the 24 volt

-y
signals, DISCONNECT wire VT-3125B2(-) and connect it

/ to the negative lead of the PIC.

3.30.3 SET the PIC to 4 mA.

3.30.4 SELECT P-3125B Booster Pump START on MCS screen PCU-2

3.30.5 VERIFY P-3125B Booster Pump START ENERGIZED and ON are

illuminated on MCS screen PCU-2.
Test Engineer:

3.30.6 Step deleted.

_•
^

HNF-2504, REV. 0

3. 30. 7 Step deleted.

3. 30. 8 SET the PIC to 8.8 mA corresponding to a vibration of

0.30 in/sec ± 0.05 in/sec.

3. 30. 9 VERIFY at the MCS that VSH-3125B2 alarms.
Test Engineer:

3. 30. 10 SET the PIC to 13.6 mA corresponding to a vibration of

0.60 in/sec ± 0.05 in/sec.

3. 30. 11 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125B.
Test Engineer:

ATTACHMENT` PAGE$-^-
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^ 3.30.12 VERIFY P-102-SY-02A shut down. ( 0:7/3 and 0:7/4, PCU1)
^ Test Engineer:

3.30.13 DISCONNECT the PIC.

3.30.14 RECONNECT wire numbers PS2(+)'and VT-3125B2(-) to the
I 3^ ^yg correct termi na l poi nts . R^ 3en ^ FreG

r-^^-
^ 3.30.15 RAP on the bearing housing adjacent to VE/VT-3125B2
^ and VERIFY output fluctuates for VI-3125B2 on MCS 2//3/

^ screen for booster pump P-3125B.
^ Test Engineer:

Low Oil Level LAL-3125B1

3.31 TEST LAL-3125B1 per the following steps:
^EUCn.c^Cp

• 3.31.1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.
2

3.31.2 VERIFY P-3125B Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

^ 3.31.3 Step deleted.

Test Engineer:

^ 3.31.4 Step deleted.

^ 3.31.5 DRAIN oil from bearing housing B1 into a measurable F NRL
^ container until LAL-3125B1 alarms at MCS, THEN
i IMMEDIATELY REPLACE drain plug.

^ 3.31.6 MEASURE and RECORD the amount of oil drained. ivti^

^
^ Test Engineer: 9

3.31.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125B. Z
Test Engineer:

• d^
i 3.31.7a

Ae 12lr^1117 ^

------- ---- -
HNF-2504, REV. 0 ATTACHMENTI PAGE$3
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---ga*lons

Test Engineer:

3.31.8 VERIFY P-102-SY-02A shut down. ( 0:713 and 0:7/4, PCU1)
Test Engineer: ^•.

3.31.9 REFILL bearing housing B1 with oil per manufacturer's
instructions. ^ ^

Test Engineer:

3.31.10 Step deleted.

Low Oil Level LAL-3125B2

3.32 TEST LAL-3125B2 per the following steps:

• 3 .32 .1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3 .32 .2 VERIFY P-3125B Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

T E i
^ Ct)

ng neer:est

3 .32 .3 Step deleted.

3 .32 .4 Step deleted.

3.32.5 DRAIN oil from bearing housing B2 into a measurable
container until LAL-3125B2 alarms at MCS, THEN
IMMEDIATELY REPLACE drain plug.

3.32.6 MEASURE and RECORD the amount of oil drained. 2 S6

Z 3 O g0}}gp^- /b L n n^ TJ^C/.
Test Engineer:

3.32.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125B.^^

Test Engineer:

. ^ 3_^?-n- ;-_tnRnrn-reff m earing hous ^2.-^n ^

^^6^^1q?
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• •
a o ^- . 7L//l^^I

^ Test Engineer:

^ 3.32.8 VERIFY P-102-SY-02A shut down. (0:7/3 and 0•7/4, PCU1)
^ Test Engineer: 1^•41 i

^ 3.32.9 REFILL bearing housing B2 with oil per manufacturer's
^ instructions. n(^1
^ Test Engineer:

^ 3.32.10 Step deleted.

PUMP SEAL FAILURE FAH-3125B1

3.33 TEST FAH-3125B1 per the following steps:

• 3.33.1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3.33.2 VERIFY P-3125B Booster Pump START ENERGIZED and ON are
.illuminated on MCS screen PCU-2. ^^ izfre(9^

Test Engineer:

^ 3.33.3 Step deleted.

^ 3.33.4 Step deleted.
LIKT+ke (ead ^rovv, PGU-ZA'T^- q

3. 33. 5 T inra.^ a^„m o; CU 2 ^ TB^^a
^riio^o^ nr ^9c^ 1Z^G^yl

3.33:6 VERIFY at the MCS that FAH-3125B1 alarms.
Test Engineer:

3.33.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125B. ^p

Test Engineer: ,^/,10^-

3.33.8 Step deleted.

• g=+he lead^LPc^-z^1-Ta-V7,
3.33.9

-PGU ?3TB ^-aL • ° Gl^ tZ^e^%7
-- - - --
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3.33.10 VERIFY the jumper is removed. ^^^
Test Engineer:

PUMP SEAL FAILURE FAH-3125B2

3.34 TEST FAH-3125B2 per the following steps:

3.34.1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3.34.2 VERIFY P-3125B Booster Pump START ENERGIZED and ON are

i l l umi nated on MCS screen PCU-2.
Test Engineer:

3.34.3 Step deleted.

^ 3.34.4 Step deleted.
^ Ltr-f' -fk¢ lecJ rCV-ZA-Tg3-`lZ.

3.34.5 D1°.CE ° ^mp°r -between-P U=2A=TB3=42--and-

-CU-2-A-TB3 43. ^z.iw97

3.34.6 VERIFY at the MCS that FAH-3125B2 alarms.
Test Engineer:

3.34.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125B.
Test Engineer: ,W

3.34.8 VERIFY P-102-SY-02A shut down. (0:7/3^^^:7/4, PCU1)
Test Engineer:

Recowvec-^ -^-t,te lead ^ Pcu zA-Tt^3-'-6z .

3.34.9 RTOVE cnc^cnipe, Tro+ b°z, pe^^-^^T^ unu
nr^-^n To^ n3 ^lQG^/Z^/k^97
I liV LTl'TCTJ Y

3.34.10 VERIFY the jumper is removed.
Test Engineer:

PUMP SEAL FAILURE PAL-3125B1

• 3.35 TEST PAL-3125B1 per the following steps:

3.35.1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.
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3 .35. 2 VERIFY P=3125B Booster Pump START ENERGIZED and ON are

illuminated on MCS scre iz/(c/97en PCU-2.
Test

^^^
Engineer: -

3 .35. 3 Step deleted.

^ 3 .35. 4 Step deleted.

3 .35. 5 LIFT the lead from PCU- 2A-TB3-60.

3 .35. 6 VERIFY at the MCS that PAL-3125B1 alarm .
Test Engineer:

3.35.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125B.
Test Engineer: ^C^r

^ 3.35.8 VERIFY P-102-SY-02A shut down. (0:7/3 and 9 :7/4, PCUl)

•

Test Engineer:

3.35.9 RECONNECT the lead to PCU-2A-TB3-60.

3.35.10 VERIFY the wires are reconnected proper ^
Test Engineer:

PUMP SEAL FAILURE PAL-3125B2

3.36 TEST PAL-3125B2 per the following steps:

3.36.1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3.36.2 VERIFY P-3125B Booster Pump START ENERGIZED and ON are

illuminated on MCS screen PCU-2. ^Q^ 12//6797

Test Engineer:

^ 3. 36. 3 Step deleted.

^ 3. 36. 4 Step deleted.

• 3.36.5 LIFT the lead from PCU-2A-TB3-62.

3.36.6 VERIFY at the MCS that PAL-3125B2 alarms.

Test Engineer:
r

_
HNF-2504, REV. 0 A
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3.36.7 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS
screen PCU-2 for booster pump P-3125B.^Q

Test Engineer:

^ 3.36.8 VERIFY P-102-SY-02A shut down. (0:7/3 a^^/4, PCU1)
^ Test Engineer:

3.36.9 RECONNECT the lead to PCU-2A-TB3-62.

3.36.10 VERIFY the wires are reconnected properly.
Test Engineer: ^^

^ Interlock 2: On high pressure,
^ P-3125B.

PAH-3168

shutdown operating booster pump, P-3125A or

• 1 3.37 TEST Interlock 2 for P-3125B per the following steps:

^ 3. 37. 1 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

^ 3. 37. 2 VERIFY P-3125B Booster Pump START ENERGIZED and ON are

^ illuminated on MCS screen PCU-2. 'Q
^ Test Engineer: !/

^ 3 .37. 3 CLOSE valve V-3168.
Test Engineer:

^ 3 .37. 4 CONNECT VTPS to PT-3168 and increase pressure until

PI-3168 reads 12 .psig at the MCS.

^ 3 .37. 5 VERIFY at the MCS that PAH-3168 Alarms. ^
Test Engineer: i^

^ 3 .37. 6 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

^ screen PCU-2 for booster pump P-3125B.
^ Test Engineer: S^

^ 3 .37 .7 DISCONNECT the VTPS from PT-3168.

. 3.37.8 OPEN valve V-3168.
_ Test Engineer:

------ - -FNF-2504, REV. 0 ATTACHMENTt PAGEQg
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a 5/P./9 7
Interlock 10: Upstream Trailsfer Pump P-102-SY-02A will be shutdown if

inlet pressure reaches 70 psig.

Interlock 7: The booster pump will not be permitted to operate if the
inlet pressure is lower than 10 psig.

PAH-3125B

3.38 TEST PAH-3125B per the following steps:

3.38.1 CONNECT VTPS to the calibration port next to PT-3125B
and increase pressure until PI-3125B reads 8 psig at
the MCS.

3.38.1a CONNECT a VTPS to calibration port near PT-3125D and
set pressure to approximately 60 psig.

3.38.1b REMOVE software jumper or forced bit disabling
Interlocks 7 and 10 (booster pump inlet pressure).

3.38.1c REMOVE software jumper or forced bit disabling minimum
discharge pressure requirement ("booster pump is
running" in MCS logic, Ref. ES-058-Y74).

3.38.2 SELECT booster pump P-3125B START at the MCS.

3.38.3 VERIFY booster pump P-3125B STOPS after approximately
5 seconds. 1z^13^`^v

Test Engineer: ^G

3.38.4 INCREASE pressure using VTPS until PI-3125B reads 12
psig at the MCS.

3.38.5 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3.38.6 VERIFY P-3125B Booster Pump START ENERGIZED and ON are
illuminated on MCS screen PCU-2.

Test Engineer:

3.38.6b BYPASS hi/low level limit alarm on P-102-SY-02A
Transfer Pump ( resets after 5 minutes).

^ HNF-2504, REV. 0 ATTACHMENTV PAGEBi/



•

•

3.39 TEST PAH-3125D per the following steps:

3.39.1 SET the VTPS that is currently connected to PT-3125B
to a pressure between 12 psig and 68 psig.

3.39.2 Step deleted.

^
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- 1YanSJe/rP.d

4
aun.

3.38.7 SELECT P-102-SY-02A Transfer Pump START on MCS screen
PCU-1.

3.38.8 VERIFY DRIVE RUNNING is illuminated on MCS screen
PCU-1. 17 //$/97

Test Engineer:

3.38.9 INCREASE pressure, using VTPS connected to PT-3125B,
until PI-3125B reads 72 psig at the MCS.

3.38.10 VERIFY at the MCS that PAH-3125B alarms.
Test Engineer: DCi

3.38.11 Step deleted.

3.38.12 VERIFY DRIVE STOPPED is illuminated on MCS screen
PCU-1 for transfer pump.

Test Engineer: G

Interlock 14: On High discharge pressure, shutdown appropriate operating
pump.

PAH-3125D

HNF2504, REV. 0

3.39.3 SELECT P-3125B Booster Pump START on MCS screen PCU-2.

3.39.4 VERIFY P-3125B Booster Pump START ENERGIZED an ON are
illuminated on MCS screen PCU-2.

Test Engineer:

3.39.4b BYPASS hi/low level limit alarm on P-102-SY-02A
Transfer Pump (resets after 5 minutes).

3.39.5 SELECT P-102-SY-02A Transfer Pump START on MCS screen
PCU-1.

ATTACHMENT) PAGEC(p
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S,;,i...-"c h.^..cL...n.^ -Fv..... Kr./. ^

" „&I i211e197
3.39.6 VERIFY DRIVE RUNNING is illuminated on.MCS screen

PCU-1. iz/r7(4^

Test Engineer: .^ q

3.39.7 INCREASE pressure, using VTPS connected to PT-3125D,

until PI-3125D reads 1275 psig at the MCS.

3.39.8 VERIFY at the MCS that PAH-3125D alarms.
Test Engineer: fl q

3.39.9 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS

screen PCU-2 for booster pump P-3125B.
Test Engineer:

3.39.10 VERIFY DRIVE STOPPED is illuminated on MCS screen

PCU-1 for transfer pump. ,
Test Engineer:

3. 39. 11 DISCONNECT the second VTPS from PT-3125D.

3. 39. 12 OPEN valve V-3125D.
neer:Test Engi.

^^,^ w os8 -39

STar-T ¢/K
i

^Jhe
fInterlock 15: The booster pump will not be permitted to^

associated bypass, vent, and drain valves are not closed.
Xc-V Eti/F6 6-0

3.40 TEST Inte rlock 15 for P-3125B per the following steps: E^ C-5

3. 40. 1 OPEN SOV-3163.

^ 3. 40 .2 SELECT booster pump P-3125B START at the MCS. OR

3 .40 .3 VERIFY booster pump P-3125B does NOT start.121ep Z l /
^ Test Engineer:

I
3 .40 .4 CLOSE SOV-3163.

-- - ---- - ---- --- - ----------
HNF-2504, REV. 0 ATTACHMENTI PAGEq I

SB^63--8F--I-'



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST

HNF-1857 PAGE 49a OF 132

REVISION NO. 0-A ATTACHMENT A

3.40.5 OPEN each P-3125B motor operated drain valve and vent

5^ ^akvecs valve one at a time from the MCS, VERIFY STATUS

9^V'fel d UNKNOWN appears on MCS screen for.P-3125B, attempt to
START P-3125B from the MCS, VERIFY P-3125B does NOT

,gray START, and THEN CLOSE the associated valve. /2r-O^r
12 ere--3 >

Valve No. Description MCS
Position

Pump DID NOT
Start

MOV-3125BA P-3125B Drain Valve OPEN
tl iz ^S 9 ^

.YMOV-3125BB P-3125B Drain Valve OPEN

MOV-3125BC P-31258 Drain Valve OPEN ^

MOV-3125BD P-3125B Drain Valve OPEN D

MOV-3125BE P-3125B Drain Valve OPEN

M0V-3125BF P-3125B Drain Valve OPEN D

MDV-3125BG P-3125B Drain Valve OPEN

MOV-3125BH P-3125B Drain Valve OPEN

MOV-3125BJ P-3125B Drain Valve OPEN

MDV-3125BK P-3125B Vent Valve OPEN

16,lJ •
z/ 13/gR'

Test Engineer:

P-3125B interlock testing complete

3.41 TAKE VSD-2 out of NO MOTOR TEST MODE per the following steps.

3.41.1 PRESS the PROGRAM key on VSD-2 keypad.

3.41.2 SELECT PARAM and PRESS the ENTER key.

3.41.3 SCROLL thru the list of drive parameters using the UP

and DOWN arrows until NO MOTOR TEST MODE is shown.

3.41.4 PRESS the LINE key.

3.41.5 SELECT NO ( under NO MOTOR TEST MODE) and PRESS the

ENTER key.
Test Engineer:' 0' i Y1964(

---__ _ -- -- -- _ ,
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3.41.6 PRESS the MONITOR key on VSD-2 keypad.

3.41.7 VERIFY the MONITOR and DRIVE READY LEDs are
illuminated on VSD-2. Z ^

Test Engineer:

3.42 DISCONNECT the VTPS from calibration port next to PT-3125B.

3.43 OPEN valve V-3125B.
Test Engineer:

S

HNF-2504, REV. 0 ATTACHMENT 1 PAGEf3
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4.0 Initial Conditions / Pre-Transfer Loop Fill

Reconnect VSDs to booster pump motors

4.1 OPEN VSD-1 Main Disconnect.

4.2 LOCK & TAG VSD-1 Main Disconnect OPEN.
Test Engineer:

4.3 RECONNECT Booster Pump (P-3125A) Motor Leads Ti, 2 & T3.
Test Engineer: n/»

2^v^25r /4. 4 CLOSE VSD-1 Main Disconnect.

o2111--
Test Engineer:

oG 5^PS
4. 5 REMOVE Lock & Tag from VSD-1 Main

T t
Disconnect
En ineer

.
es g :

^ y

^^
4. 6 LOCK AND TAG VSD-2 Main Disconnect OPEN. ro

(i^
4. 7 ^REMOVE`tock^Tag from^SB2_Main

<
flitrGnnS^i^r2/^

Test Engineer: "/A

4.8 RECONNECT Booster Pump (P-3125B) Motor Leads T1 T3.
Test Engineer:

zLVoczs& %4.9 CLOSE VSD-2 Main Disconnect.

01-06v- ov Test Engineer: i244

4.10 REMOVE Lock & Tag from VSD-2 Main Disconnect.
Test Engineer: d

NOTE: Perform a check of the data logger. This check may be made any time

before the start of Section 7.0. STGps ^• I I f14 ^-v 4,r5 A/^ fl^uc-^^ ^5

7Nis NP,n,r4n6a fi' jEco^o@v !3T jOLL

4.11 DISCONNECT the output leads from system flowmeter FE-3125 to PCU-2 ^.^.

and CONNECT a PIC to the wires going to PCU-2. Zt,3^y^
Test Engineer:

4.12 SET the PIC to output a current of 8 mA (nominal).

HNF-2504, REV. 0 ATTACHMENT ► PAGEC?q-
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4.13 CHECK datalogger performance with VSD-1:

^ ljq
4. 13. 1. VERIFY the datalogger for the signal to VSD-1 and the

flow signal is installed.
Test Engineer:

4. 13. 2 REMOVE the rate-of-change (ramp) limit(s)from the
control signal logic in the PCU for P-3125A.

Test Engineer:

4. 13. 3 SELECT PID MAN on MCS screen PCU-2 for Booster Pump

P-3125A.
Test Engineer:

NOTE: While in PI D MANUAL, setting the Fluid FLOW (SP) to 50% of full scale

(0-240 gpm) wi ll actually send a 50% of full scale (0-3600 rpm) control signal

to the pump motor via the VSD.

4. 13. 4 SET Fluid FLOW (SP) to 120 gpm (50% of full scale).
Test Engineer:

4. 13. 5 BEGIN data logging of the flow signal and the signal

to VSD-1. AFTER 1 minute STOP the data logger.

4. 13. 6 VERIFY the recorded signal from VSD-1 is 50% of full

scale (nominal) and the flow signal is 25% of full

scale ( nominal).
Test Engineer:

4.14 CHECK datalogger performance with VSD-2:

4. 14. 1 VERIFY the datalogger for the signal to VSD-2 and the

flow signal is installed.
Test Engineer:

4. 14. 2 REMOVE the rate-of-change (ramp) limit(s) from the

control signal logic in the PCU for P-3125B.
Test Engineer:

4. 14 .3 SELECT PID MAN on MCS screen PCU-2 for Booster Pump

P-31258.
Test Engineer:

HNF-25041 REV. 0 ATTACHMENT 1 PAGE^
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NOTE: While in PID MANUAL, setting the Fluid FLOW (SP) to 50% of full scale
(0-240 gpm) will actually send a 50% of full scale (0-3600 rpm) control signal
to the pump motor via the VSD.

4.14.4

4.14.5

SET Fluid FLOW (SP) to 120 gpm (50% of full scale).
Test Engineer:

BEGIN data logging of the flow signal and the signal
to VSD-2. AFTER 1 minute STOP the data logger.

4.14.6 VERIFY the recorded signal from VSD-2 is 50% of full
scale (nominal) and the flow signal is 25% of full
scale (nominal).

Test Engineer:

4.15 DISCONNECT the PIC from the wires to PCU-2 and RECONNECT flowmeter
FE-3125 to the wires to PCU-2.

k
0

Test Engineer:

NOTE: SOV's that block the flow of liquid to 241-SY valve pits and to 244A
lift station that are normally OPEN during Transfer Scheme 2A or 2B, must be
physically CLOSED during this test. Forcing the affected SOV's OPEN in the
MCS software and jumpering out the valve failure alarm for each will allow the
transfer to commence.

4.16 INSTALL a normally open software jumper in series with N19:2/13
VALVE FAILURE Alarm for SOV-3183A.

Test Engineer: ^

.6.,^
/¢S

4.17 INSTALL a normally open software jumper in series with N19:2/12
VALVE FAILURE Alarm for SOV-3183B. ^/63

AllTest Engineer: /

4.18 INSTALL a normally open software jumper in series with B3/92 VALVE

FAILURE Alarm for SOV-3166B. ^ / /
Test Engineer: l>: Zl 0 / 8

4.19 FORCE (in the MCS software) the associated bits for the following
valves to the MCS position shown. VERIFY position indication
given by MCS and actual position (local verification).
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gJ
,z11y/6

Valve No. Description MCS
Position

Verif.
Initials

Local
Position

Verif.
Initials

SOV-3183A WT-SLL-3160 at Diversion Box OPEN CLOSED tvj

SOV-3183B WT-SLL-3160 at Diversion Box OPEN CLOSED

SOV-3166B WT-SLL-3160 at Vent Station OPEN 1pq CLOSED

c.'i-zi.ro--oc_a1
.,.,U " ^ I yI I j .,..I .

NOTE: Certain SOV's in the 3150 supernate line normally CLOSED by master valve

reset when initiating Transfer Scheme 2A or 2B, must be physically OPEN to

allow circulation thru the Diversion Box / Vent Station loop. Forcing the

affected SOV's CLOSED in the MCS software and jumpering out the valve failure

alarm for each will allow the transfer to commence.

4.20 INSTALL a normally open software jumper on in series with N19:2/10

VALVE FAILURE Alarm for SOV-3184.
Test Engineer:

4.21 INSTALL a normally open software jumper in series with B3/80 VALVE

FAILURE Alarm for SOV-3165A. ,q
Y.Test Engineer: CJ

4.22 FORCE (in the MCS software) the associated bits for the following

valves to the MCS position shown. VERIFY MCS position indication Fo
and actual position (local verification). 2^^^

Valve No. Description MCS Verif. Local Verif.
Position Initials Position Initials

SOV-3184 WT-SNL-3150 at Diversion Box CLOSED 9,QJ,Z^3 OPEN

SOV-3165A WT-SNL-3150 at Vent Station CLOSED D• . PEN

v
Test Engineer:

NOTE: The pipe jumpers fabricated for the W-058 Project for the 244A pit are

not yet installed. Therefore it is necessary to simulate the positions of the

^ motor operated valves on the 244A jumper so that Transfer Schemes 2A and 2B

will allow the booster pump to operate. Forcing the affected MOV's to the

required position in the MCS software and jumpering out the valve failure

ala rm for each will allow the transfer to commence.
HNF-2504, REV. 0 ATTACHMENT 1 PAGE^^
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4.23 INSTALL a normally open software jumper in series with N19:4/9

VALVE FAILURE Alarm for MOV-845.
Test Engineer:

0
^

z
^

4.24 FORCE (in the MCS software) the associated bits for the following
valves to the positions shown.

Valve No. Description Required Initials
Position

MOV-844 WT-SLL-3160 Motor Operated 3-Way Valve A4> B

at 244A Lift Station ^.^J.

MOV-845 WT-SLL-3160 Motor Operated Valve at OPEN

244A Lift Station JY,

•

0

Test Engineer:
&
^/ 2/^

4.25 VERIFY the SOV's and MOV's are aligned for transfer loop filling ^UrS-f

in accordance with Appendix E. ,0.^$
Test Engineer:Ac^70

4.26 VERIFY the purge/flush ball valve is CLOSED on e e SOV.
Test Engineer:

1.\«Jq L-ouC
4.27 "BLUE" TAYe manual
^ i2 la ai

4. 27. 1 SOV-3182A
4. 27. 2 SOV-3182B
4. 27 .3 SOV-3183A
4 .27 .4 SOV-3183B
4 .27 .5 SOV-3166A
4 .27 .6 SOV-3166B

valve actuators on the following SOV'sCLOr`o
^

4057I on1 <"6ti•-

Test Director:
w^^i
8,9P

Test Director:
Test Director: rlL1
Test Director:

I

Test Director: CEL-

Test Director
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4.28 VERIFY instrument air pressure to the P-3125A seals is greater
than 95 psig.

4.28.1 PI-3125A1 -)DAL psig

4.29

4.30

• 4.31

4.32

4.33

0

4.28.2 PI-3125A2 12S psig
Test Engineer: J^C?14

VERIFY instrument air pressure to the P-3125B seals is greater
than 95 psig.

4.29.1 PI-3125B1 12S psig
4.29.2 PI-3125B2^ psig

Test Engineer: ^

VERIFY test jumper is installed between Tra Headers 3160 and
3150 at the Vent Station per Appendix A sketch.

Test Engineer:

VERIFY test jumper is installed between water supply outside
Diversion Box and Transfer Header 3160 per Appendyx k tch.

Test Engineer: C^ i2

VERIFY test jumpeP is installed between Transfer Header 3150 and

water supply outside Diversion Box per Appendix A et h.
Test Engineer:

VERIFY test setup is configured per Appendix A sk
Test Engineer: 12/

nCNEw^f^eo
!=o c'-
/^Cfi r-

24 (4k

,SEE

rES7-
Lb^

aJ
21,368-
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5.0 Transfer Loop Fill

NOTE: The following procedure for filling the transfer headers with water
before a transfer is tailored to the "loop" test configuration. For an actual
waste transfer, the water flush system would be used and the vent valves at
the Vent Station would be closed.

5.1 OPEN valve V-temp-1.
^

5.2^K OPEN flow control valve V-temp-2.

5.3 ^ADJUST pressure control valve on the water tank recirculation
bypassAon the supply jumper t-e-i;he--CLOSED-po-s44=i-er+Q-'

^est Engineer:^i 5 rec^ uI ^ c"j +^ -('ezu ^i Il w<c^
5.4 TURN ON supply pump.

^ NOTE: Assuming the supply pump fills the line at a rate of 150 gallons per
minute, it will take approximately 25 minutes to empty a 4000 gallon tank.

NOTE: The transfer line volume between the Diversion Box and Vent Station is
approximately 4000 gallons. The fluid volume from the holding tank may not
fill up the line to the system high point before it needs to be refilled, in
which case no fluid would be detected on the downstream side.

5.5 IF fluid is detected at the temporary flowmeter, FI-temp, THEN
CLOSE flow control valve V-temp-2. ELSE N/A step.

Test Engineer:

7-0 ^'^3/

5.6
the following:

5.6.1 CLOSE V-temp-l.

perform

Test Engineer:

5.6.2 TURN OFF supply pump.

5.6.3 RE-FILL truck with water. DISCONNECT/RECONNECT hose, supply

pump, and/or fittings as required to refill tank.
Test Engineer:

5. 7 TURN ON supply pump.
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5.8 OPEN valve V-temp-1.

5.9 WHEN fluid is detected at the temporary flowmeter, FI-temp, THEN
CLOSE flow control valve V-temp-2. N/A step if V-temp-2 already
closed per earlier step.

Test Engi neer: 1i,

NOTE: To completely fill the downhill leg of the loop with water, the rate of
fluid addition should be slowed to allow continuous venting of air back up the
line to the Vent Station. If the fill rate is too great, spillage will occur
out thru vent line SNL-3152. Monitor vent line SNL-3152 for feedback on
setting the fill rate.

5.10 OPEN and ADJUST pressure control valve on the water tank
recirculation bypass as necessary to reduce system filling rate.

5.11 IF air can no longer be detected venting thru line SNL-3152 at the
Vent Station (i.e. fluid is continuously discharging thru vent

• line(s)), THEN:

5.11.1 CLOSE valve V-temp-1.

5.11.2 OBSERVE SNL-3152 for a short time to see if any air
trapped in line works its way up and vents.

5.11.3 THROTTLE OPEN valve V-temp-1 as necessary.

5.11.4 IF supply pump breaks suction (holding tank emptied of
fluid) before all air is vented from loop, THEN refill
holding tank. N/A step if not performed.

Test Engineer: ^J

5.11.5 CLOSE valve V-temp-1 upon continuous fluid discharge
thru SNL=3152.

5.11.6 REPEAT until loop is entirely filled w t liquid.
Test Engineer: ^ /'

5.12 CLOSE the isolation SOV's on supernate vent line SNL-3152.

5.12.1 SOV-3185A CLOSED Test Engineer: , /'
5.12.2 SOV-3185B CLOSED Test Engineer: 42

HNF4504, REV. 0 ATTACHMENT 1 PAGE/o(



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 58 OF 132

REVISION NO. 0 ATTACHMENT A

5.13 CLOSE the pump bypass SOV.

5.13.1 SOV-3163 CLOSED Test Engineer

5.14 OPEN valve V-temp-1.

5.15 OPEN flow control valve V-temp-2.

^,^/9 neEs T

^.^
2^ r3^5^

NOTE: Use supply pump to circulate fluid through the loop and help sweep out
any remaining air pockets in the transfer loop.

5.16 CONTINUE supply pump operation for approximately 3 minutes.
Test Engineer:

.
^c I^

5.17 CLOSE flow control valve V-temp-2.
Test Engineer:

5.18 CLOSE valve V-temp-1.

^

Test Engineer:

5:19 TURN OFF supply pump.

6.0 Post-Fill Data Recording

6.1 RECORD static pressures from the temporary pressure indicators:

6. 1.1 PI-temp-1 (supply leg) 'z psig
6. 1.2 PI-temp-2 (return leg)ic--fS psig
6. 1.3 PI-temp-3 (return leg) it; psig

6.2 RECORD the instrument air flow rate to each pump seal per the flow

indicators on the pump seal control panels:

6.2:1 FI-3125A1 f . scfh k3_I %rreiioh
6.2.2 FI-3125A2 IA-2. scfh
6.2.3 FI-3125B1 .9 scfh
6.2.4 FI-3125B2 4.15 scfh

• Test Engineer:

^
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NOTE: Those parameters with the word "isolated" in parentheses next to them
should be indicating a value near zero.

6.3 RECORD initial data from MCS screen PCU-2 for Diversion Box:

6.3.1 P-3125A Inlet pressure PI-3125A I? psig
6.3.2 P-3125A Discharge pressure PI-3125C 50 psig

6.3.3 P-3125B Inlet pressure PI-3125B 12 psig

6.3.4 P-3125B Discharge pressure ^;ygPI 3125D $ O psig

6.3.5 Supernate Line pressure ( PI-3182 psig

6.3.6 Supernate Line pressure ( iGo4xted) PI-3125E ^ psig

6.3.7 Supernate Line temperature TI-3125B 48 OF
6.3.8 Slurry Line pressure (-isa^ted) PI-3183 3 psig

6.3.9 Slurry Line temperature TI-3125A OF
6.3.10 Sump Line pressure (^) PI-3173 psig

Test Engineer: Z ^fL

6.4 RECORD initial data from MCS screen PCU-3 for Vent Station:

. 6.4.1 Supernate Line pressure ( q'5^C)Iat. WII-3126A psig

6.4.2 Supernate Line temperature TI-3126A OF
6.4.3 Slurry Line pressure PI-3126B /D psig

6.4.4 Slurry Line temperature TI-3126B ?3 OF
6.4.5 SNL Vent Line pressure (^) PI-3185 "Z psig

6.4.6 SLL Vent Line pressure ( ^el^dl PI-3168 psig

6.4.7 Sump Line pressure (4-a PI-3167 ^ psig
Test Engi neer : Q 9^12^j A a'

NOTE: Neglect header pressure and temperature values given on MCS screen PCU-4

for 244A Lift Station. Instrumentation not yet installed, not within scope of

this test.

6.5 RECORD initial data from MCS screen
(PV = Process Variable):

6.5.1 Pump Thrust End Bearing temp
6.5.2 Pump Drive End Bearing temp
6.5.3 Motor speed
6.5.4 Thrust End vibration
6.5.5 Drive End vibration
6.5.6 Fluid flow
6.5.7 Fluid temperature

__ 6._5.8 Flui_d In let pressure
HNF-2504, REV. 0 ATTACHMENT I PAGEt03
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6.5.9 Fluid Outlet pressure PI-3125C sig
Test Engineer: Z 3 ^

6.6 RECORD initial data from MCS screen PCU-2 for Booster Pump P-3125B
(PV = Process Variable): (W,-rA pnioC o„f) 9J61 1-4169-

PV
6.6.1 Pump Thrust End Bearing temp TI-3125B1 S9 OF
6.6.2 Pump Drive End Bearing temp TI-3125B1 40 OF
6.6.3 Motor speed SI-3125B L3 RPM
6.6.4 Thrust End vibration VI-3125B1 0.oa .m4-T5-1PS
6.6.5 Drive End vibration VI-3125B2 b.oo +r^^ /?y
6.6.6 Fluid flow FIC-3125 0 n GPM
6.6.7 Fluid temperature TI-3125 61 OF
6.6.8 Fluid Inlet pressure PI-3125B 1-7 psig
6.6.9 Fluid Outlet pressure PI-3125D 50 sig

Test Engineer: 8^ z^i3^y^

• 7.0 Booster Pump P-3125A Startup Test

This section verifies initial startup and operation of the installed pump.
The booster pump will be operated remotely from the MCS in PID MANUAL mode,
under control of input motor speed. Operating speeds are selected for purpose
of tuning PID (Proportional, Integral, Derivative) flow control.

The presence of a vendor representative from Panametrics Flowmeters is very
desirable, but not absolutely required for this portion of the test.
Calibration of the ultrasonic flowmeter was performed at the vendor's
facility. The flowmeter does not physically contact the fluid in the pipe.

7.1 VERIFY temporary water supply tank is sufficiently full of water
to perform this test.

Test Engineer:

7.2 The vendor representative from Sulzer Bingham pump company is

N'^rresent'^^o
^̂ ^Test Engineer:? n

PRESS REMOTE and AUTO on VSD-1 keypad.

BUN1 "i^Urn^ i Test Engineer:
^ P P 2a^t vsD car (TROI.PaNt

^7 fU v^ACtt^r,^F C^LE^ ^^Nn
---
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7..4 VERIFY HdfRGiZf-ENABtE, REMOTE, and OFF are illuminated on MCS
screen PCU-2 for Booster Pump P-3125A.

Test Engineer:

?0
Select-5&% speed as first operating point.

7.5 SELECT PID MAN on MCS screen PCU-2 for Booster P P-3125A.
^S7 S^7 ^sD asi.n^ 10 1L(SSeco^o39 Test Enginer:

a
2^i5s^t^

' ^ ..•. cs .16^ )06/6 8^J a 3 9^i ^^ ^E Tesr c0q)

7.6 SET Fluid FLOW (SP) to-^9-gpm (Wof full scale). (This Z7^e^^f
corresponds to a pump speed of -HeO-rpm; with the temporary flow
control valve V-temp-2 fully open an actual flow of about 110 gpm
is expected.)

Test Engineer:
14

7.7 ` eque ^016-

Test Engineer:

• NOTE: Valves previously "forced" to a position on the MCS for purposes of this
test should not be shown as valve positioning failures because the associated
valve failure alarms are jumpered out per Section 4.0.

7.8 VERIFY Alarm Table on MCS shows no valve positi g failures.
Test Engineer:

7.9 SELECT the Transfer Sequencing INITIATE Button.

NOTE: Transfer Scheme 2A sets up for transfer of slurry from the 241-SY-B
valve pit to the 241-A-A valve pit.

mANU.NI.U.' 7t̂ ^Tf01J AP^DI ^' ^ ^ 02 Y^/i9j`
7.10 CEIFfT t h P Trancfo.^^iri^T^VO^ n-a7l^-rpt^y^^ y^

Test Engineer:

7.11 VERIFY proper valve position in accordance with Appendix F-1 Data
Sheet. P C_`1?9-7es

1 Jur e^r A -fv• p vg 9
Sa^^J!'ZSAI^ G^oSL`^ /

-1-^^ b^^
Test (^E, ngineer:

TE/L^.1r19LS 3 °7te9'0ron' (LQiFST. D.,p,1-'')If7`6 SEE T LOtt Lr'dr

NOTE: The boxes on the MCS overview screen that denote PCU-1 thru PCU-5
indicate status of the transfer path. All boxes GRAY and paths GREEN
indicates that the transfer path is ready for use. Boxes filled in RED
indicates that an alarm associated with the transfer is activated (i.e.
mispositioned valve, leak detected, etc). The booster pump will not start
un l ess associated alarms are either cleared or over-ridden.
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7.12 IF any of the boxes on the MCS overview screen which denote PCU-1
thru PCU-5 are highlighted in RED, DETERMINE the reason why and fodl.-

7^perform the following: /Le7,1^15

7.12.1 Disposition the problem by fixing it and clearing
alarm, or by overriding the alarm IF the Test Engineer
determines that the problem will not affect the
performance of this test. RECORD disposition on the
Test Log or on a Test Exception Sheet, at the
discretion of the Test Engineer. N/A this step if not
performed. ^^/^

Test Engineer:

7.13 VERIFY the boxes on the MCS overview screen which denote PCU-1
thru PCU-5 are highlighted in GRAY, unless a RED box has been
determined to be acceptable per the previous ste

^^. soV-31 Zsy Test Engineer:
^
9

n^ d Z /̂ 319^ V LSGB rCSrSoti

OPEN SOV-3125E and SOV-3125C from the MCS.
Test Engineer:

Set booster pump inlet pressure control

7.15 ADJUST pressure control valve on the supply jumper assembly to an
arbitrary OPEN position.

7.16 TURN ON supply pump.

7.17 VERIFY water is being recirculated to holding tank.
Test Engineer:

7.18 ADJUST pressure control valve on the supply jumper assembly so
that the pressure indicator at the supply pump discharge reads
approximately ^5,0 psi

6o 0-^7.

7.18.1 PI-temp-1 psig
Test Engineer:

7.19 OPEN valve V-temp-1.
Test Engineer

--V. ----
IHNF-2504, RE 0 ATTACHMENT PAGE/0(^^
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7.20 FkiELk OPEN flow control valve V-temp-2. A^aoX ^^ ^Nf
Test Engineer: tz/'^

No'^Es !H'A-he boes^k+-F^p S^Tpp^j dJyu,^y .^•I,e pertovwau.ce e-y-N•,.r5 4ts4 vneyfeC'1-ed!Y ?Kfibli

Cojc V t^^ p-t a^a U^kt n^^Z Jw,d ah 1f o^ s^l Pvw p. CJeJe.v, c k^e rtK6oh tor 1^e
t2^1nI

Prqe Pto start P 3125A ^, To fes^`^

P

"^'^{`sk^, RE-r^aN ^s+eP -7,16
pa re lcps-}-M.rovqL. s.Ic.Q'l.2SCexccp-1'^'ors-kg 7,ztc^^, y^^cQ

7.21 NOTIFY Sulzer Bingham representative that the booster pump is to
JLO

p^ f
be started.

Test Engineer: rzl

7.21a "BUMP" the motor to verify proper rotation direction as follows:

7.21.1a PRESS the START button on MCS screen PCU-2 for Booster
Pump P-3125A.

0 /

7.21.2a PRESS the STOP button on MCS screen PCU-2 for Booster
Pump P-3125A.

7.21.3a VERIFY motor shaft rotated in prope irection.
Test Engineer: L_i

IMPORTANT: Be prepared to immediately shut down booster pump if so requested
by Sulzer Bingham representative. To shut down the pump, PRESS the OFF key on
VSD-1 kevpad OR the STOP button on MCS screen PCU-2 for Booster Pump P-3125A.

7.22 BEGIN data logging of the flow signal and the signal to the VSD.

7.23 . PRESS the START button on MCS screen PCU-2 for Booster Pump

7,23.0,
. P-3125A. ^oa' 1zl11147
rVr.+-y ove-+u ^/-}ewP-Z Por dSYeclrov, o^ SutzerC3^n^A.^,. RePresow4a-^ve Cor-^ts-l-ek rkeer^

7.24 VERIFY locally that P- 3125A is operating. TC5"^E3"^"rt `9

Test Engineer:

/.J/A SL E Yc^ 1 Go4 Y 3/3/Iy

jo•y
2EAUCG soerl-n T (^, s0°/'° ^IZOGpr.^

7.26 RECORD the fol 1 owi ng data : CSeE res ^ co5 zy,^ ^^^^ g^ Zl ^/,^

• 7.26.1 Motor speed"
7.26.2 Flow rate
7.26.3 Flow rate
7.26.4 Pump inlet pressure

HNF-2504, REV. 0
-
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7.26.5 Pump discharge pressure PI-3125C 3°( psig

Test Engineer: ^^

7.27 VERIFY START ENERGIZED and ON are illuminated on MCS screen PCU-2
for Booster Pump P-3125A.

Test Engineer: )9 ^/^ Zll3 ŷ

7.28 Afte r 25 stabilizes, STOP data
loggi n ow s^gnal ananp--s--^oine VSD.

Test Engineer: --^

Record data from VSD-1 /3/9

7.29 Use the LINE key and Programming and Monitoring UP and DOWN arrows
to toggle thru the displayable quantities on VSD-1 keypad. Use
the RIGHT arrow as required. RECORD the following data:

• ^ 7.29.1 Motor Freq Zcf S Hz 7.29.9 Load CA Volts z3O V
^ 7.29.2 Motor Speed QR 2 % 7.29.10 Line A Amps 6 4 A
^ 7.29:3 Motor RPM 17 70 RPM 7.29.11 Line B Amps S 2 A
^ 7.29.4 Load A Amps 16 Amps 7.29.12 Line C Amps 65 A
^ 7.29.5 Load B Amps 92, Amps 7.29.13 Line AB Volts 4fr! V
^ 7.29.6 Load C Amps qO Amps 7.29.14 Line BC Volts 496 V
^ 7.29.7 Load AB Volts z 3 L Volts 7.29.15 Line CA Volts !kzV
^ 7.29.8 Load BC Volts Z30 Volts 7.29.16 Power ?,s- KWatts

I Test Engineer: C7.,gl 73

7.30 RECORD pump and system data on an Appendix G Data S ee
Test Engineer: 2 /327e

7.31 IF during this POTP the audible noise from the motor is excessive
(i.e. operating at VSD PWM inverter resonant frequency), adjust ^g
the carrier frequency on VSD-1 to minimize audible noise per ^/
manufacturer's instructions ( VI # 22798, Supplement 40).

Test Engineer: ^.•9

7.32 ALLOW pump P-3125A to run for 10 more minutes
and system data on an Appendix G Data Sheet

a Test Engineer:

THEN RECORD pump

Y Z/1,1/96'
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Increase pump operating speed to 60% of full speed

7.33 DECREASE VSD-1 ramp-up time ( to aid in determination of PID
values) per the following steps. sEf iuq^ p To 60 61SEcor0)

-27

j^/i^ ^Z^' '^ CCI C/`T DADAM n.^.l +6.P FAI
Ln I^G

J/2l^^/^ ^ .. e^s o rive parameters using e

5^^•
7. 33 . ey.

k,0(+ Test Engineer:

. 7.34 BEGIN data logging of the flow signal and the signal to the VSD.

7.35 SET Fluid FLOW (SP) to 144 gpm (60% of full scale). (This
corresponds to a pump speed of 2160 rpm; with the temporary flow
control valve V-temp-2 fully open an actual flow of about 130 gpm
is expected.) Q z

Test Engineer: 9'J

S EE 7E5r L o4 E.-r.+-y
^ I R 7 ŷ ^..D.^_rr^i

+t, I IrLf^o-^nrrn rny ^ VCn 1 tl nff a rl th 44i ^

N !5^°1g TPCt Fnninaor•
v^ -

7.37
logging of the flow signal

FIC-3125 stabilizes, STOP data
P Sl

7.38 RECORD the following data:

Test Engineer:

7 .38 .1 Motor speed SI-3125A
7 .38 .2 Flow rate FI-temp-1
7 .38 .3 Flow rate FIC-3125
7 .38 .4 Pump inlet pressure PI-3125A
7 .38 .5 Pump discharge pressure PI-3125C

Test Engineer:
HNF-2504-,REV. 0 ATTACHMENT I PAGE1O1
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7.39 Use the LINE key and Programming and Monitoring UP and DOWN arrows
to toggle thru the displayable quantities on VSD-1 keypad. Use
the RIGHT arrow as required. RECORD the following data:

7.39.1 Motor Freq
7.39.2 Motor Speed
7.39.3 Motor RPM
7.39.4 Load A Amps
7.39.5 Load B Amps
7.39.6 Load C Amps
7.39.7 Load AB Volts
7.39.8 Load BC Volts
7.39.9 Load CA Volts
7.39.10 Line A Amps
7.39.11 Line B Amps
7.39.12 Line C Amps
7.39.13 Line AB Volts
7.39.14 Line BC Volts
7.39.15 Line CA Volts
7.39.16 Power

35S Hz

ZI 0 RPM
/ 0S Amps
/0 Amps
/02 Amps
2^'7 Volts
286 Volts
7- 26 Volts
65 Amps
41^ Amps
62 Amps
09, Volts
S0l' Volts

--IY$ Volts
3,5 Kilowatts

Test Engineer: 21131f.Pl

7.40 RECORD pump and system data on an Appendix G Data She t 2/x3
Test Engineer: b-

7.41 ALLOW pump P-3125A to run for at least 10 more minutes, THEN
RECORD pump and system data on an Appendix G Data Sheet^ 0 p 2/3

Test Engineer:

Increase pump operating speed to 70% of full speed

..

7.42 BEGIN data logging of the flow signal and the signal to the VSD.

7.43 SET Fluid FLOW (SP) to 168 gpm (70% of full scale). (This
corresponds to a pump speed of 2520 rpm; with the temporary flow
control valve V-temp-2 fully open an actual flow of about 150 gpm
is expected.) z

Test Engineer: /

^ HNF-2504, REV. 0 ATTACHMENT I PAGE110'
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7.45 RECORD the following data:

Test Engineer:

2 4),T- RPM
-Lj^- GPM

GPM

^ psig
4/0 psig

^'v a/z3^STest Engineer

7.46 Use the LINE key and Programming and Monitoring UP and DOWN arrows

to toggle thru the displayable quantities on VSD-1 keypad. Use
the RIGHT arrow as required. RECORD the following data:

ow ra om FIC-3125 stabilizes, STOP data
logging of the flow signal and the signa o .

7 .45 .1 Motor speed SI- 3125A
7 .45 .2 Flow rate FI- temp-1
7 .45 .3 Flow rate FIC -3125
7 .45 .4 Pump inlet pressure PI- 3125A
7 .45 .5 Pump discharge pressure PI- 3125C

46.1 Motor Freq
46.2 Motor Speed
46.3 Motor RPM
46.4 Load A Amps
46.5 Load B Amps
46.6 Load C Amps
46.7 Load AB Volts
46.8 Load BC Volts
46.9 Load CA Volts
46.10 Line A Amps
46.11 Line B Amps
46.12 Line C Amps
46.13 Line AB Volts
46.14 Line BC Volts
46.15 Line CA Volts
46.16 Power

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

4i.S Hz
y2 ^

Z 0 RPM
1Z9 Amps
/Z2 Amps
) z.'i-- Amps
322- Volts

?Z^ Volts
3ZS Volts

/o/ Amps
162 Amps

Amps
4-12 Volts
S05 Volts
* IS Volts
5 2 Kilowatts

Test Engineer: --0-2 . y''3/9Y

•
7.47 RECORD pump and system data on an Appendix G Data She^tn2/^^

Test Engineer: ,^

7.48 ALLOW pump P-3125A to run for at least 10 more minutes, THEN
RECORD pump and system data on an Appendix G Data Shee .

Test Engineer: Zh
- --- --
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Increase pump operating speed to 80% of full speed

7.49 BEGIN data logging of the flow signal and the signal to the VSD.

7.50 SET Fluid FLOW (SP) to 192 gpm (80% of full scale). (This

corresponds to a pump speed of 2280 rpm; with the temporary flow

control valve V-temp-2 fully open an actual flow of about 170 gpm

zis expected.)
g-kTest Engineer: ^3 ^

7.51 Afte te as read from FIC 3125 stabilizes, STOP data

logging of the flow signa i nal to the VSD.
Test Engineer:

7.52 RECORD the following data:

7. 52. 1 Motor speed SI-3125A

7.

s

52. 2 Flow rate FI-temp-1

7.i 52. 3 Flow rate FIC-3125

7 .52. 4 Pump inlet pressure PI-3125A

7 .52. 5 Pump discharge pressure PI-3125C

Test Engineer

2,9'33 RPM
I.S£f GPM
-X-^ GPM
,35 psig
S^ psig

. Zlj3/9^

7.53 Use the LINE key and Programming and Monitoring UP and DOWN arrows

to toggle thru the displayable quantities on VSD-1 keypad. Use

the RIGHT arrow as required. RECORD the following data:

7. 53. 1 Motor Freq 4) S Hz

7. 53. 2 Motor Speed 27.) %

7. 53. 3 Motor RPM 29S0 RPM

7. 53. 4 Load A Amps 1.,;Z Amps

7. 53. 5 Load B Amps ISZ Amps

7. 53. 6 Load C Amps /S L Amps

7. 53 .7 Load AB Volts 346 Volts

7 .53 .8 Load BC Volts 30 Volts
7 .53 .9 Load CA Volts 3 0 Volts

7 .53 .10 Line A Amps ISZ Amps

7 .53 .11 Line B Amps iS6 Amps

7 .53 .12 Line C Amps Amps

7 .53 .13 Line AB Volts ^ Volts

7 .53 .14 Line BC Volts ^6s Volts;_ -
HNF-2504, REV. 0 ATTACHM ENT 0 PAGEIIa-
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7.53.15 Line CA Volts ^ 9S Volts
7.53.16 Power 92- Kilowatts

Test Engineer: ^R V,31sA-

7.54 RECORD pump and system data on an Appendix G Data Sh t
Test Engineer: 9 Z "s oe

vV/v^P

F^

SHJy-^Owpl 61J LOW

AI I(1 ^ ^ P 11I^A tn r 1 ^ar

pisE-rtvn E S6 S$-Gj^ ^..$,S

aT t y ^ "

S/c/p,o^s
r

D
v6 To /ne o

RECORD
n L ^a^ ^ mv kxccs-rl

oJ
tiV

(9.r^I Aa,

X^Art^ o3rA,^eo ,^ sre^ 7.sg is
qTeSto^^'e^r.

FO

^
TM/S 0, ..../6 SPCCA,

7.56 RECORD the instrument air flow rate to the pump seals per the flow
indicators on the pump seal control panels:

7.56.1 FI-3125A1 0 scfhQ1L6^^'^
7 56 2 FI 1 O (n 50^

L1

7.57 PRESS the STOP button on MCS screen PCU-2 for Booster Pump
P-3125A.

7.58 VERIFY locally that P-3125A has stopped. 2
Test Engineer: 13 w

7.59 VERIFY ENABLE ENERGIZED and OFF are illuminated on MCS screen
PCU-2 for Booster Pump P-3125A. ^(^, 2)/^/

Test Engineer: 1 / ^
^

7.60 VERIFY the UP TO SPEED and RUN LEDs are no longer illuminated on
VSD-1. q^J

Test Engineer: ° .^C/ 1/^

7.61 CLOSE flow control valve V-temp-2 Qp Z^^
Test Engineer:

7.62 CLOSE V-temp-1

^ 7.63 TURN OFF supply pump.

HNF-2504, REV. 0 ATTACHMENT I PAGEl13
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L]

8.0 Booster Pump P-3125B Startup Test

This section verifies initial startup and operation of the installed pump.
The booster pump will be operated remotely from the MCS in PID MANUAL mode,
under control of input motor speed. Operating speeds are selected for the
purpose of determining the appropriate PID (Proportional, Integral,
Derivative) values for flow control.

The presence of a vendor representative from Panametrics Flowmeters is very
desirable, but not absolutely required for this portion of the test.

8.1 VERIFY temporary water supply tank is sufficiently full of water
to perform this test. /1^

Test Engineer: 0.Y'/.

NOTE: If a tee was used on the supply jumper between V-temp-1 and the Hiltaps
on SLL-3163 and SLL-3164, then N/A the next two steps (and substeps).

8.2 MOVE the water supply feed from P-3125A to P-3125B as follows:

8.2.1 CLOSE SOV-3125C.
Test Engineer: ^<.X9 Z/l)/SV

8.2.2 VERIFY SOV-3125D is CLOSED. ^
Test Engineer:

8.2.3 REMOVE supply jumper from Hiltap connector nearest SOV-3125E
on transfer line SLL-3163. ATTEMPT to keep as little water
as possible from leaking out of the supply jumper during the
move.

'.4 IMMEDIATELY REINSTALL Hiltap connector cap securely
Test Engineer:

'..5 REMOVE cap from Hiltap connector nearest SOV-3125G on
SLL-3164. ATTEMPT to keep as little water as possible from
leaking out of the transfer line during the move. N'^

^
- --
^NF-2504, REV. 0

'.6 IMMEDIATELY CONNECT supply jumper securely to the Hiltap
connector.

Test Engineer:

SEc TES'r Go^ L0TOLf
---- -
ATTACHMENT 1 PAGE 9 rp ^
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NOTE: Circulate water thru pump P-3125B vent valve to sweep out any air
pockets left inside pump or supply line due to moving the supply jumper.

8.3 CIRCULATE water as follows:

8.3.1 OPEN valve V-temp-1.
Test Engineer: 2!) 58'

8.3.2 CLOSE pressure control valve on the supply jumper assembly.

8.3.3 TURN ON supply pump.

8.3.4 OPEN SOV-3125D from the MCS.
Test Engineer: Jcy' /

8.3.5 OPEN flow control valve V-temp-2. /
Test Engineer:

8.3.6 After circulating for approximately 10 minutes, Et6SE-
^D and THEN OPEN pump vent valve MOV-3125BK /

Test Engineer: ^z l^/ z4s'

8.3.7 After approximately 10 minutes, CLOSE V-temp-2. n^^^ /s^
Test Engineer: Jy /

8.3.8 CLOSE MOV-3125BK. ^ ^ Q Z/ ^
Test Engineer: ^! /i> 5-T

8.3.9 CLOSE valve V-temp-1.
Test Engineer: ^Lcaly.

8.3.10 TURN OFF supply pump.

^

8.4 The vendor representative from Sulzer Bingham pump company is
present. G^Q +2/w/'q7 9 z

^ BaGs ^^ c„¢U 3F2,C^c ^, ^ Test Engineer:
^

, ^. z^„ ^^

C
8.5 PRESS REMOTE and 0 on VSD-2 keypad.

T t E i
!^ nf

Z4
J^

1J ^7 9l(neer:nges -.

^ Rcih--rs. ^ih i a^ , ^__ _ , _ . QN - To r • .

NI4

HNF-2504, REV. 0

_ t9•/^r
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8.6 VERIFY ENABLE ENERGIZED, REMOTE, and OFF are illuminated on MCS
screen PCU-2 for Booster Pump P-3125B. ^h z

Test Engineer:

Select ^ speed as first operating point.

8.7 SELECT PID MAN on MCS screen PCU-2 for Booster Pump P 125B.

^44!
2.1 SE-r uSO A,y... p re /'L(Ssr^?,s,s)Engineer:

^6^ ^0 H> rn 4S
S E E

8.8 SET Fluid FLOW (SP) to +24 gpm (^^ of full scale): (This t^s r

corresponds to a pump.speed of 3$^66-rpm; with the temporary flow cN
control valve V-temp-2 fully open an actual flow of about 110 gpm z f3A^
is expected.)

^, Z^^ F̂
OTest Engineer:

8.9 SELECT the Transfer Sequencing RESET button.
Test Engineer:

is

NOTE: Valves previously "forced" to a position on the MCS for purposes of this
test should not be shown as valve positioning failures because the associated
valve failure alarms are jumpered out per Section 4.0.

8.10 VERIFY Alarm Table on MCS shows no valve positioning f̂ plures.
Test Engineer: ^ zsl9f^

8.11 SELECT the Transfer Sequencing INITIATE Button.

NOTE: Transfer Scheme 2B sets up for transfer of slurry from the 241-SY-B
valve pit to the 241-A-A valve pit.

8.12 SELECT the Transfer Sequencing TYPE 2B transfer bu oq,.n Z/^/ ^
Test Engineer: ^'

8.13 VERIFY proper valve position in accordance with Appendi F-2 Data
Sheet. 2

Test Engineer:

NOTE: The boxes on the MCS overview screen that denote PCU-1 thru PCU-5
indicate status of the transfer path. All boxes GRAY and paths GREEN

^ indicates that the transfer path is ready for use. Boxes filled in RED

indicates that an alarm associated with the transfer is activated (i.e.
mispositioned valve, leak detected, etc). The booster pump will not start

unles s associated al arms are either cleared or over-ridden.
- .. ---

HNF-2504-,-REV. 0 ATTACHMENT FPAGE111D
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8.14 IF any of the boxes on the MCS overview screen which denote PCU-i
thru PCU-5 are highlighted in RED, DETERMINE the reason why and.
perform one of the following:

8.14.1 Disposition the problem by fixing it and clearing
alarm, or by overriding the alarm IF the Test Engineer
determines that the problem will not affect the
performance of this test. RECORD disposition on the
Test Log or on a Test Exception Sheet, at the
discretion of the Test Engineer. N/A this step if npt
performed. ^^^}

Test Engineer:

8.15 VERIFY the boxes on the MCS overview screen which denote PCU-1
thru PCU-5 are highlighted in GRAY, unless a RED box has been
determined to be acceptable per the previous step. 1014

M00ra 1Ba bo Z^/.)`w Test Engineer:

8.16 OPEN SOV-3125G and SOV-3125D from the MCS.
Test Engineer:

Set booster pump inlet pressure control

8.17 ADJUST pressure control valve on the supply jumper assembly to an
arbitrary OPEN position.

8.18 TURN ON supply pump.

8.19 VERIFY water is being recirculated to holding tank.
Test Engineer:

8.20 ADJUST pressure control valve on the supply jumper assembly so
that the pressure indicator at the supply pump discharge reads
approximately-Z0"psi

6 fl9^^

8.20.1 PI-temp-1 Z- psig
Test Engineer: 0-Y 111,261,

10

8.21 OPEN valve V-temp-1.
Test Engineer: &-V k/17/9,r

_
HNF-2504, REV. 0 ATTACHMENT I PAGE
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8.22 -PULLY OPEN flow control valve V-temp-2. o+ppaox '/'b ^pe^• 2

Test Engineer: ^•^ ^^/55f
$ee vvtE A^rER Skap 7.2o^Pa3c 77e-P) So),

Prepare to start P-3125B

8.23 NOTIFY Sulzer Bingham representative that the booster pump is to
be started. Z

Test Engineer: ,

8.23a "BUMP" the motor to verify proper rotation direction as follows:

IMPORTANT: Be prepared to immediately shut down booster pump if so requested

by Sulzer Bingham representative. To shut down the pump, PRESS the OFF key on
VSD-2 keypad OR the STOP button on MCS screen PCU-2 for Booster Pump P-3125B.

8.23.1a PRESS the START button on MCS screen PCU-2 for Booster
Pump P-3125B.

8.23.2a PRESS the STOP button on MCS screen PCU-2 for Booster
Pump P-3125B.

8.23.3a VERIFY motor shaft rotated -in proper dir tion
Test Engineer: A .

8.24 BEGIN datalogging of the flow signal and the signal to the VSD.

8.25 PRESS the START button on MCS screen PCU-2 for Booster Pump
1P-3125B. 6&.r 12/17/97

s.25, '0. FutLy oPE'N -Z QcY aivec};oti ci .SvlZer B^hS(^am 2.ciew4a-iVC C^'4e5'f' Z9 i^neer,.

8.26 VERIFY locally that P-3125B is operating. Y`5^ 6,11^'",,°/e/` A•6• ri/ed

Test Engineer: ^-^l VE295^

^

q SE8 7'c-s> Lot^ ^aY^J 3^s^^5C^

Z^ 7/ 4s/ REOucG saEEp ro
Test €ng

So^o (.iZ0 4,0^
8.28 RECORD the following data:

^ ----
HNF-2504, REV. 0

8.28.1 Motor speed
8.28.2 Flow rate
8.28.3 Flow rate
8.28.4 Pump inlet pressure
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8.28.5 Pump discharge pressure PI-3125D 3 06 psig

Test Engineer: Y>.-Y. 2/199

8.29 VERIFY START ENERGIZED and ON are illuminated on MCS screen PCU-2

for Booster Pump P-3125B. Z/
Test Engineer: I! 9

1
911

8.30 After flow rate as read from FIC-3125 stabilizes, STOP datalogging

of the flow signal and the signal to the VSD.
Test Engineer:

Record data from VSD-2

8.31 Use the LINE key and Programming and Monitoring UP and DOWN arrows

to toggle thru the displayable quantities on VSD-2 keypad. Use

the RIGHT arrow as required. RECORD the following data:

8.31.1 Motor Freq 36 Hz
8.31.2 Motor Speed 5'6 %
8.31.3 Motor RPM lgoZ RPM
8.31.4 Load A Amps 90 Amps
8.31.5 Load B Amps 70 Amps
8.31.6 Load C Amps qo Amps
8.31.7 Load AB Volts 7^+3 Volts
8.31.8 Load BC Volts 2.40 Volts

7. 29. 9 Load CA Volts z31S V
7. 29. 10 Line A Amps 3 o A
7. 29. 11 Line B Amps 3 S A
7. 29. 12 Line C Amps 35 A
7. 29. 13 Line AB Volts 4 ^ V
7. 29. 14 Line BC Volts 1^94 V
7. 29. 15 Line CA Volts 19S,Z V
7. 29. 16 Power ;^4 KWatts

z
Test Engineer:

8.32 RECORD pump and system data on an Appendix G Data Sh e 2
Test Engineer: ^^ l ^99a'

8.33 ALLOW pump P-3125B to run for 10 more minutes, THEN RECORD pump

and system data on an Appendix G Data Sheet z^9 /^
Test Engineer: !

Increase pump operating speed to 60% of full speed

8.34 DECREASE VSD-2 ramp-up time ( to aid in determination of PID

. val ues ) per the fol 1 owi ng -si;e^s: Se-r p r^
P'r P L c ^ o^l ^^s9

cp^

- -- ---- -- -- - I
HNF-2504, REV. 0 ATTACHMENT j
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1J' e 1

^
i.e. 1 second) and P e ENTE e.

Test Engineer:

8. -
Test Engineer:

8.36 BEGIN datalogging of the flow signal and the signal to the VSD.

8.37 SET Fluid FLOW ( SP) to 144 gpm ( 60% of full scale). (This
corresponds to a pump speed of 2160 rpm; with the temporary flow
control valve V-temp-2 fully open an actual flow of about 130 gpm

is expected.)

a40 Test Engineer: .^ • G $^

,,n .5 EE r^r coy 6afl.^.r 33^Jg^
^ X^ S

aa i n Qp ce- the na, i mntn r d ' ,••hl_..,,d L /

Tect_Ennagr-
iy ^tr

^

8.39 After flow rate as read from FIC-3125 stabilizes, STOP datalogging

of the flow signal and the signal to the VSD.
Test Engineer: •^7

8.40 RECORD the following data:

8. 40. 1 Motor speed SI-3125B RPM

8. 40. 2 Flow rate FI-temp-1 GPM

8 .40. 3 Flow rate FIC-3125 Y GPM

8 .40. 4 Pump inlet pressure PI-3125B 4 / psig

8 .40. 5 Pump discharge pressure PI-3125D f0 I psig

Test Engineer: ^•^ ^/^yC F^

•
.------
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8.41 Use the LINE key and Programming and Monitoring UP and DOWN arrows
to toggle thru the displayable quantities on VSD-2 keypad. Use
the RIGHT arrow as required. RECORD the following data:

8.41.1 Motor Freq
8.41.2 Motor Speed
8.41.3 Motor RPM
8.41.4 Load A Amps
8.41.5 Load B Amps
8.41.6 Load C Amps
8.41.7 Load AB Volts
8.41.8 Load BC Volts
8.41.9 Load CA Volts
8.41.10 Line A Amps
8.41.11 Line B Amps
8.41.12 Line C Amps
8.41.13 Line AB Volts
8.41.14 Line BC Volts
8.41.15 Line CA Volts
8.41.16 Power

36 Hz
54 IV %

2157 RPM
joZ Amps
103 Amps
107- Amps
29o Volts
190 Volts
141 Volts
44 Amps
55 Amps
94 Amps

--194 Volts
496 Volts

Volts
40 Kilowatts

Test Engineer

0°
) 1°5

8.42 RECORD pump and system data on an Appendix G Data Sheet
Test Engineer:

8.43 ALLOW pump P-3125B to run for at least 10 more minutes, THEN
RECORD pump and system data on an Appendix G Data Shee,

Test Engineer: Z)o/qr

Increase pump operating speed to 70% of full speed

8.44 BEGIN datalogging of the flow signal and the signal to the VSD.

8.45 SET Fluid FLOW (SP) to 168 gpm (70% of full scale). (This
corresponds to a pump speed of 2520 rpm; with the temporary flow
control valve V-temp-2 fully open an actual flow of about 150 gpm
is expected.) n' ^ e

Test Engineer:

HNF-2504, REV. 0 ATTACHMENT I PAGEja(-
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8.46 After flow rate as read from FIC-3125 stabilizes, STOP datalogging

of the flow signal and the signal to the VSD.
Test Engineer: ^7 7

8.47 RECORD the following data:

8. 47. 1 Motor speed SI-3125B 2Sb6 RPM

8. 47. 2 Flow rate FI-temp-1 )16 GPM
8. 47. 3 Flow rate FIC-3125 Irb GPM

8. 47. 4 Pump inlet pressure PI-3125B S4 psig

8. 47. 5 Pump discharge pressure PI-3125D $LL psig

Test Engineer: (gIR 12-1f911K

8.48 Use the LINE key and Programming and Monitoring UP and DOWN arrows

to toggle thru the displayable quantities on VSD-2 keypad. Use

the RIGHT arrow as required. RECORD the following data:

8.48.1 Motor.Freq
8.48.2 Motor Speed
8.48.3 Motor RPM
8.48.4 Load A Amps
8.48.5 Load B Amps
8.48.6 Load C Amps
8.48.7 Load AB Volts
8.48.8 Load BC Volts
8.48.9 Load CA Volt's
8.48.10 Line A Amps
8.48.11 Line B Amps
8.48.12 Line C Amps
8.48.13 Line AB Volts
8.48.14 Line BC Volts
8.48.15 Line CA Volts
8.48.16 Power

Z Hz
%

ZSZV RPM
1if( Amps
/ 20 Amps
11 ^ Amps
335 Volts
32g Volts
3Z Volts
-2 C Amps
k2 Amps
(^ 0 Amps
^f43 Volts
4 95 Volts
41W Volts
6 2^ Kilowatts

Test Engineer:

0°
^ 10

8.49 RECORD pump and system data on an Appendix G Data Shee . L/
Test Engineer:

^ 8.50 ALLOW pump P-3125B to run for at least 10 more minutes, THEN

RECORD pump and system data on an Appendix G Data She t ^
Test Engineer:

HNF-2504, REV. 0 ATTACHMENT I PAGE13--
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Increase pump operating speed to 80% of full speed

8.51 BEGIN datalogging of the flow signal and the signal to the VSD.

8.52 SET Fluid FLOW (SP) to 192 gpm ( 80% of full scale). (This
corresponds to a pump speed of 2280 rpm; with the temporary flow
control valve V-temp-2 fully open an actual flow of about 170 gpm
is expected.)

Test Engineer: .9 , •-"^ l// f^ie,

8.53 After flow rate as read from FIC-3125 stabilizes, STOP datalogging

of the flow signal and the signal to the VSD.
Test Engineer: Il Z/y 4f

8.54 RECORD the following data:

8. 54 .1 Motor speed SI-3125B
^ 8. 54 .2 Flow rate FI-temp-1

8 .54 .3 Flow rate FIC-3125
8 .54 .4 Pump inlet pressure PI-3125B
8 .54 .5 Pump discharge pressure PI-3125D

Test Engineer

ZI 15- RPM
/zo GPM

1?3 GPM
S/ psig
6)3 psig

D..Y zJifls-Er
8.55 Use the LINE key and Programming and Monitoring UP and DOWN arrows

to toggle thru the displayable quantities on VSD-2 keypad. Use
the RIGHT arrow as required. RECORD the following data:

8. 55. 1 Motor Freq Hz
8. 55. 2 Motor Speed %
8. 55. 3 Motor RPM RPM
8. 55. 4 Load A Amps 0 Amps
8. 55. 5 Load B Amps Amps
8 .55. 6 Load C Amps i3y Amps
8 .55. 7 Load AB Volts ia Volts
8 .55. 8 Load BC Volts 323 Volts
8 .55. 9 Load CA Volts 3;3 Volts
8 .55. 10 Line A Amps //0 Amps

^ 8
8
.55.
.55.

11 Line B Amps
12 Line C Amps

//I
113

Amps
Amps

8 .55. 13 Line AB Volts 413 Volts
8 .55. 14 Line BC Volts 40 Volts

HNF-2504, REV. 0 ATTACHMENT I PAGE ^Z3
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8.55.15 Line CA Volts $g Volts
8.55.16 Power _^{z Kilowatts

Test Engineer: I'• ^f ^^^9^^

8.56 RECORD pump and system data on an Appendix G Data Shee
Test Engineer:

IF-
Z /^

8.57 ALLOW pump P-3125B to run for at least 10 more minutes, THEN
RECORD pump and system data on an Appendix G Data Sheet 47

Test Engineer:

8.58 RECORD the instrument air flow rate to the pump seals per the flow
indicators on the pump seal control panels:

,j 6z'3
8.58.1 FI-3125B1 Z scfh p 1

,^
^^Siy Z C og^.o,^ Fa^'O^ 3•0

8.58.2 FI-3125B2 scfh © /Lyasit .5
Test Engineer: ^9•.-^

® Stop P-3125B

8.59 PRESS the STOP button on MCS screen PCU-2 for Booster Pump
P-3125B.

8.60 VERIFY locally that P-3125B has stopped.
Test Engineer:

8.61 VERIFY ENABLE ENERGIZED and OFF are illuminated on MCS screen
PCU-2 for Booster Pump P-3125B. (1e Z ^ /

Test Engineer: ^1 /

8.62 VERIFY the UP TO SPEED and RUN LEDs are no.longer illuminated on
VSD-2.

Test Engineer: b'v"

8.63 CLOSE flow control valve V-temp-2
Test Engineer: /

8.64 CLOSE V-temp-1
Test Engineer:

8.65 TURN OFF supply pump.

- --- - ^ - -HNF-2504, REV. 0 ATTACHMENT f PAGEp`
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9.0 Booster Pump P-3125A Testing Using Flow Control

This section tests remote operation of P-3125A with pump speed control via the
system flowmeter. Operation will be tested at three flows and three back
pressures for a total of nine operating points.

NOTE: If a tee was used on the supply jumper between V-temp-1 and the Hiltaps

on SLL-3163 and SLL-3164, then N/A the following two steps (and substeps).

9.1 MOVE the water supply feed from P-3125B to P-3125A as follows:

( 9.1.1 CLOSE SOV-3125D.
Test Engineer:

9.1.2 VERIFY SOV-3125C is CLOSED.
Test Engineer:

9.1.3 REMOVE supply jumper from Hiltap connector nearest SOV-3125G

* on transfer line SLL-3164. ATTEMPT to keep as little water

as possible from leaking out of the supply jumper during the
move.

9.1.4 IMMEDIATELY REINSTALL Hiltap connector cap securely.
Test Engineer:

9.1.5 REMOVE cap from Hiltap connector nearest SOV-3125E on
SLL-3163. ATTEMPT to keep as little water as possible from
leaking out of the transfer line during the move.

9.1.6 IMMEDIATELY CONNECT supply jumper securely to the Hiltap
'connector.

^V s C ^ Test Engineer:
TG57 LU^i E^ rn. 2^^3%y^ g z/6/9^

NOTE: Circulate water thru pump P-3125A ven^ valve to sweep out ny air
pockets left inside pump or supply line due to moving the supply jumper.

9.2 CIRCULATE water as follows:

^ 9.2.1 OPEN valve V-temp-1. /
Test Engineer: ^•^ ^fz.b l9V

9.2.2 CLOSE pressure control valve on the supply jumper assembly.
HNF-2504, REV. o ATTACHMENT l PAGE ie
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9.2.3 TURN ON supply pump.

9.2.4 OPEN SOV-3125C from the MCS.
Test Engineer: 212d 8

9.2.5 OPEN flow control valve V-temp-2.
Test Engineer: 0^1 Z^26(i k

9.2.6 After circulating for approximately 5 minutes, CLOSE
SOV-3125C and THEN OPEN pump vent valve MOV-3125AK.

Test Engineer: S>"^/

9.2.7 After approximately 5 minutes, CLOSE V-temp-2.
Test Engineer: "P.,91-

9.2.8 CLOSE MOV-3125AK. /
Test Engineer: c/i7f

^ 9.2.9 CLOSE valve V-temp-l.
Test Engineer: ^12A/-9k

9.2.10 TURN OFF supply pump.

9.3 VERIFY ENABLE ENERGIZED, REMOTE, and OFF are illuminated on MCS
screen PCU-2 for Booster Pump P-3125A. I

Test Engineer:
^1
Z/-

9.4 SELECT PID AUTO on MCS screen PCU-2 for Booster Pump P 312 A.
Test Engi neer: ^•^ ^ zt^g S^

NOTE: Test Engineer will determine optimum PID settings by analyzing the

contents of the datalogger from the PID MAN testing. TEST ENGINEER MAY RETUNE

PID SETTINGS AS REQUIRED DURING THIS TEST.

9.5 SET PID-flow parameters for Booster Pump P-3125A to the values

determined by the Test Engineer:

P = -A' 19
I = .06 1/sec
D = b sec

- HNF-2504, REV. 0 ATTACHMENT I PAGE ^a(p
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9.6 SET Fluid Flow Set Point value to 104 gpm. ` /
Test Engineer: D -^ ^/z6!%ff

NOTE: Test Engineer will supply rate of acceleration and deceleration that the
variable speed drive VSD-1 will implement for all increases/decreases in speed
setpoint, and rate-of-change (ramp) limit(s) for the control signal logic in
the PCU.

9.7 SET the rate-of-change (ramp) limit(s) in the control signal logic
in the PCU for P-3125A, per Test Engineer's direction. RECORD
value below. N/A if not performed.

PCU ramp limit
Test Engineer:

2
^^ /Z6 llrl

9.8 SET ACCEL TIME and DECEL TIME parameters on VSD-1 per direction of
the Test Engineer and to the values determined by the Test
Engineer. RECORD values below. N/A if not performed.

ACCEL TIME = /0 z6
/y

g
DECEL TIME = ^r 60 a

^ L

Test Engineer ^^ ZJZC^^ib'

9.9 ` SELECT the Transfer Sequencing RESET button.
Test Engineer:

NOTE: Valves previously "forced" to a position on the MCS for purposes of this
test should not be shown as valve positioning failures because the associated
valve failure alarms are jumpered out per Section 4.0.

9.10 VERIFY Alarm Table on MCS shows no valve positioning failure
Test Engineer: ^i- 2 z^ Ar^

9.11 SELECT the Transfer Sequencing.INITIATE Button.

NOTE: Transfer Scheme 2A sets up for transfer of slurry from the 241-SY-B
valve pit to the 241-A-A valve pit.

9.12 SELECT the Transfer Sequencing TYPE 2A transfer buttonal
Test Engineer: h:.U
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9.13 VERIFY proper valve position in accordance with Appendix F-3 Data
Sheet. n

Test Engineer: ^

NOTE: The boxes on the MCS overview screen that denote PCU-1 thru PCU-5
indicate status of the transfer path. All boxes GRAY and paths GREEN
indicates that the transfer path is ready for use. Boxes filled in RED
indicates that an alarm associated with the transfer is activated (i.e.
mispositioned valve, leak detected, etc). The booster pump will not start
unless associated alarms are either cleared or over-ridden.

9.14 IF any of the boxes on the MCS overview screen which denote PCU-1
thru PCU75 are highlighted in RED, DETERMINE the reason why and
perform one of the following:

9.14.1 Disposition.the problem by fixing it and clearing
alarm, or by overriding the alarm IF the Test Engineer
determines that the problem will not affect the
performance of this test. RECORD disposition on the
Test Log or on a Test Exception Sheet, at the
discretion of the Test Engineer. N/A this step if not
performed. ^/^

Test Engineer:

9.15 VERIFY the boxes on the MCS overview screen which denote PCU-1
thru PCU-5 are highlighted in GRAY, unless a RED box has been
determined to be acceptable per the previous step.

Test Engineer:

9.16 OPEN SOV-3125E and SOV-3125C from the MCS.
^ -50V - 3 )Z$/̂ Test Engineer:

SEe 7GST Loti G^1%n._% 2113158 v' ^^^yY
9.17 A(IJUST pressure control valve on the supply jumper assembly to an

arbitrary OPEN position.

9.18 TURN ON supply pump.

9.19 ADJUST pressure control valve on the supply jumper assembly so
that the pressure indicator at the supply pump discharge reads

. approximately ,5^ psi. g^bo

9.19.1 PI-temp-1 151- psig /
^ 1L61 9 ^6Test Engineer: ^

- -
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9.20 OPEN valve V-temp-1.

9.21 ^FULkY OPEN flow control

Test Engineer:

-S^4a° i+r^i ^/} 7
valve V temp 2. A,p,p.ox /a, oPe"^) .

Test Engineer: 8

Prepare to start P-3125A

IMPORTANT: Be prepared to immediately shut down booster pump if so requested.
To shut down the pump, PRESS either the OFF key on VSD-1 keypad or STOP button
on PCU-2 for Booster Pump P-3125A.

9.22 BEGIN datalogging of the flow signal and the signal to the VSD.

9.23 PRESS the START button on MCS screen PCU-2 for Booster Pump
P-3125A. yaf- «vMv

• 9,23•A f ̂ l.ty epEnJ V-ka,P-Z per divec^ a o^ TeskEns hee r, ((ecal

9.24 VERIFY locally that P-3125A is operating
Test Engineer: . L L6 yB

9.25 VERIFY START ENERGIZED and ON are illuminated on MCS screen PCU-2
for Booster Pump P-3125A. 8,

nJy'
„ Z I

Test Engineer: z6/98

NOTE: If P-3125A does not keep a steady flow, perform the following step.

9.26 IF flow as read from FIC-3125 is oscillating more than 8 gpm, THEN
exit PID AUTO and enter PID MAN. Re-tune PID per Test Engineer's
instructions and record the new PID-flow settings below. N/A step
if not performed.

I = 1/secP I
D = Sec i

Test Engineer: Q ^ Io
^1Q 0,4 '12IL6kv

Point #l, -I-844 gpm, flow control valve full open Z/z4
)10 7 p

• 9.27 RECORD the following data. VERIFY FIC-3125 reads J,04'± ^ gpm

9.27.1 Motor speed SI-3125A 1b2S RPM
9.27.2 Flow rate FI-temp-1 10 4 GPM

HNF-2504, REV. 0 ATTACHMENT I PAGE^dq
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9. 27. 3 Flow rate
9. 27. 4 Pump inlet pressure
9. 27. 5 .Pump discharge pressure

FIC-3125 1/0 GPM
PI-3125A S F psig
PI-3125C Z23 psig

Test Engineer: fl- 19" Z1711^^1b'

9.28 On VSD-1 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

9.28.1 Motor Freq
9.28.2 Motor Speed
9.28.3 Motor RPM
9.28.4 Load A Amps
9.28.5 Load B Amps
9.28.6 Load C Amps
9.28.7 Load AB Volts
9.28.8 Load BC Volts
9.28.9 Load CA Volts
9.28.10 Power

0,.6 Hz
S/° %

Is-9/ RPM
173 Amps
IL Amps
q 7^ Amps
Z 0 Volts
z43 Volts
2 g4 Volts
Z ) Kilowatts

Test Engineer: ^_.^/

9.29 RECORD pump and system data on an Appendix G Data§he^y.. Z/^6
Test Engineer: ^ /

9.30 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an AppendiV D ta Sheet

Test Engineer: Z

CAUTION: Flow Control Valve V-temp-2 should never be fully closed while the
booster pump is operating, to prevent "deadheading" of the booster pump.
Deadheading (no flow) for a significant time could result in damage to the
booster pump. Constant surveillance during this test is required.

110 V- V. Z^z6 ^i e
Point #2, y94'gpm, in rea e back pressure on pump to verify flow control
feedback increases pump motor speed and horsepower to meet the required flow.

9.31 THROTTLE flow control valve V-temp-2 to increase motor speed
approximately 100 rpm per SI-3125A.

Test Engineer: ^k

HNF-2504, REV. 0 ATTACHMENT ^ PAGE ^^
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9.32 RECORD the following data. VERIFY FIC-3125 reads /0 t

9.32.1 Motor speed SI-3125A 2^ RPM

t^' % 6h Is,gpm
6.y.

9. 32. 2 Flow rate FI-temp-1 /05' GPM
9. 32. 3 Flow rate FIC-3125 to GPM
9. 32. 4 Pump inlet pressure PI-3125A S psig
9. 32. 5 Pump discharge pressure PI-3125C 30'$ psig

Test Engineer: Z z6 ^

9.33 On VSD-1 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

•
9.33.1 Motor Freq
9.33.2 Motor Speed
9.33.3 Motor RPM
9.33.4 Load A Amps
9.33.5 Load B Amps
9.33.6 Load C Amps
9.33.7 Load AB Volts
9.33.8 Load BC Volts
9.33.9 Load CA Volts
9.33.10 Power

3Z.4 Hz
54 %
1945 RPM

Amps
13, Y Amps

Amps
250 Volts
25Z Volts
7.SZ Volts
30 Kilowatts

Test Engineer: z Z6 `l^

9.34 RECORD pump and system data on an Appendix G Data Sheet0
Test Engineer: C^I-V ^u/rjqi

9.35 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix Data Sheet

Test Engineer: ^ ZJz6lVe

^0 ^,J• ZIZ6IR5^

Point #3, gpm, further'increase in back pressure

9.36 THROTTLE flow control valve V-temp-2 to increase motor speed
approximately 200 rpm per SI-3125A. (Back off rpm if cavitation
is found to occur at the flow control valve)

Test Engineer:
0

-- - --- ---HNF-2504, REV. 0 ATTACHMENT I PAGE 13 1
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9.37 RECORD the following data
116 V--/ e-/aly

VERIFY FIC-3125 reads L84'+_ ,g'gpm

9 .37 .1 Motor speed SI- 3125A
9 .37 .2 Flow rate FI- temp-1

9 .37 .3 Flow rate FIC -3125

9 .37 .4 Pump inlet pressure PI- 3125A
9 .37 .5 Pump discharge pressure PI- 3125C

Test Engineer

7j^g
ZltO RPM

GPM
t/ GPM
S psig
346- psig

g 3z

9.38 On VSD-1 keypad, use the LINE key and Programming and Monitoring

UP and DOWN arrows to toggle thru the displayable quantities. Use

the RIGHT arrow as required. RECORD the following data:

q

9.38.1 Motor Freq
9.38.2 Motor Speed
9.38.3 Motor RPM
9.38.4 Load A Amps
9.38.5 Load B Amps
9.38.6 Load C Amps
9.38.7 Load AB Volts
9.38.8 Load BC Volts
9.38.9 Load CA Volts
9.38.10 Power

Hz
56.1 %

2/30 RPM
/ 0 6 Amps
97 Amps
q( Amps
Z?S Volts
27Z Volts
2 )3 Volts
3 f, Ki l owatts

Test Engineer: R-"^/ i/9b'

9.39 RECORD pump and system data on an Appendix G Data Shee
Test Engineer: g

9.40 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute

intervals, RECORD pump and system data on an Appendix Data heet
Test Engineer: 3 z k

Point #4, 140 gpm, flow control valve full open

9.41 FULLY OPEN flow control valve V-temp-2. m n/^/^
Test Engineer: Z7

•
9.42 SET Fluid Flow Set Point value to 140 gpm.

(1k 3 L ^Test Engineer: ^7 A
HNF-2504, REV. 0 ATTACHMENT 1 PAGE13a,
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9.43 RECORD the following data. VERIFY FIC-3125 reads 140 ± 7 gpm.

9. 43 .1 Motor speed SI- 3125A Z^1, RPM
9. 43. 2 Flow rate FI- temp-1 /3 GPM
9. 43 .3 Flow rate FIC -3125 10 GPM
9. 43 .4 Pump inlet pressure PI- 3125A psig
9 .43 .5 Pump discharge pressure PI- 3125C /T psig

Test Engineer: pXy 3/z 17^

9.44 On VSD-1 keypad, use the LINE key and Programming and Monitoring
UP and DOWN.arrows to toggle thru the displayable quantities. Use

the RIGHT arrow as required. RECORD the following data:

LJ

9.44.1 Motor Freq
9.44.2 Motor Speed
9.44.3 Motor RPM
9.44.4 Load A Amps
9.44.5 Load B Amps
9.44.6 Load C Amps
9.44.7 Load AB Volts
9.44.8 Load BC Volts
9.44.9 Load CA Volts
9.44.10 Power

Test Engi neer : J/'N• 3/Z / 9f-^

9.45 RECORD pump and system data on an Appendix G Data ^e^,
Test Engineer: ^' 3/^5f1

9.46 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appeoix G Data heet

Test Engineer: ^

Point #5, 140 gpm, increase back pressure on pump to verify flow control

feedback increases pump motor speed and horsepower to meet the required flow.

9.47 THROTTLE flow control valve V-temp-2 to increase motor speed
approximately 100 rpm per SI-3125A. ^ 31VyI?

Test Engineer: ^•

HNF-2504, REV. 0 ATTACHMENT Y PAGE 133
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9.48 RECORD the following data. VERIFY FIC-3125 reads 140 ± 7 gpm

9. 48. 1 Motor speed SI- 3125A 2SZ2 RPM
9. 48. 2 Flow rate FI- temp-1 /3 / GPM.
9. 48. 3 Flow rate FIC-3125 /^ Q GPM
9. 48. 4 Pump inlet pressure PI- 3125A --12_ psig
9. 48. 5 Pump discharge pressure PI- 3125C 4r&- psig

3
Test Engineer: 8-1,0 15 Fs

9.49 On VSD-1 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

9.49.1 Motor Freq
9.49.2 Motor Speed
9.49.3 Motor RPM
9.49.4 Load A Amps
9.49.5 Load B Amps
9.49.6 Load C Amps
9.49.7 Load AB Volts
9.49.8 Load BC Volts
9.49.9 Load CA Volts
9.49.10 Power

419 Hz
69,^ %

2,56) RPM
113 Amps
12.0 Amps
1 2 / Amps6

Volts
.320 Volts
3 2A Volts
SS- Kilowatts

Test Engineer: -^
^
U^

9.50 RECORD pump and system data on an Appendix G Data Sheet. ^ )
Test Engineer: /'^•^ //Sfl

9.51 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix Dat heet

Test Engineer: 3 zAl

Point #6, 140 gpm, further increase in back pressure

r
9.52 THROTTLE flow control valve V-temp-2 to increase motor speed

approximately 200 rpm per SI-3125A. (Back off rpm if cavitation

is found to occur at the flow control valve)
Test Engineer: ^- ^ g,

_
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9.53, RECORD the following data. VERIFY FIC-3125 reads 140 ± 7 gpm

9. 53. 1 Motor speed SI -3125A
9. 53. 2 Flow rate FI -temp-1
9. 53. 3 Flow rate FIC-3125
9. 53. 4 Pump inlet pressure PI -3125A
9. 53. 5 Pump discharge pressure PI -3125C

Test Engineer

1_)db RPM
)14 GPM - ^o^,/c . (,(^ve aoora u

/yv GPM
/2 psig

_0 psig

9a. //ye

9.54 On VSD-1 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

9.54.1 Motor Freq
9.54.2 Motor Speed
9.54.3 Motor RPM
9.54.4 Load A Amps
9.54.5 Load B Amps
9.54.6 Load C Amps
9.54.7 Load AB Volts
9.54.8 Load BC Volts
9.54.9 Load CA Volts
9.54.10 Power

qsJ Hz
^S'Z %
1700 RPM
J3s Amps
^Amps
13 Amps
345 Volts
345
399

Volts
Volts

') 0 Kilowatts

Test Engi neer : &•.0• 3)Z.15-v-

9.55 RECORD pump and system data on an Appendix G Data Sheet. 3
Test Engineer: 8..^ ^,Ak'

9.56 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system-data on an Appendix Dat Sreet

Test Engineer: 3 z^ ^

1S5 ^ ^ 3ILly^
Point #7,.46O' gpm, flow control valve full open

9.57 FULLY OPEN flow control

9.58 SET Fluid Flow Set Point

i_ -_ __.-------- --HNF-2504, REV. 0 ATTACHMENT t PAGE 15^-
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9.59 RECORD the following data. VERIFY FIC-3125 reads 1ffgpm. /,
7.a. ^

9 .59 .1 Motor speed SI -3125A 2698 RPM
9 .59 .2 Flow rate FI -temp-1 lf5^ GPM
9 .59 .3 Flow rate FIC-3125 15S GPM
9 .59 .4 Pump inlet pressure PI -3125A 92- psig
9. 59 .5 Pump discharge pressure PI -3125C _1^_Q psig

Test Engineer: &JI- s/zly'r

9.60 On VSD-1 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

9.60.1 Motor Freq
9.60.2 Motor Speed
9.60.3 Motor RPM
9.60.4 Load A Amps
9.60.5 Load B Amps
9.60.6 Load C Amps
9.60.7 Load AB Volts
9.60.8 Load BC Volts
9.60.9 Load CA Volts
9.60.10 Power

94.6 Hz
^4.4 %

z67 g RPM
135 Amps
133 Amps
13 S Amps
350 Volts
34ff Volts
3q) Volts
?2- Kilowatts

Test Engineer: ^• 3/2 l^

9.61 RECORD pump and system data on an Appendix G Data Sheet.
Test Engineer: 3 ^

9.62 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute\
intervals, RECORD pump and system data on an Appendix Da a Sheet

Test Engineer: 3

15S ^^ z/91Y
Point #8, 4.69 gpm, increase back pressure on pump to verify flow control

feedback increases pump motor speed and horsepower to meet the required flow.

9.63 THROTTLE flow control valve V-temp-2 to increase motor speed
approximately 100 rpm per SI-3125A. ^ q^ ^/ /^^

Test Engineer: ^1 Zl

e

- - ----- --- - -------
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9.64 RECORD the following data. VERIFY FIC
'63

-3125 reads 4-W ±/j'gpnmQ

9 .64. 1 Motor speed SI -3125A Z)S L RPM
9 .64. 2 Flow rate FI -temp-1 /g e GPM
9 .64. 3 Flow rate FIC-3125 (S S GPM
9 .64. 4 Pump inlet pressure PI- 3125A 4L psig
9 .64. 5 Pump discharge pressure

Test

PI-3125C

Engineer:

S ZZ psig

9- 312 `lgl

9.65 On VSD-1 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

9.65.1 Motor Freq
9.65.2 Motor Speed
9.65.3 Motor RPM
9.65.4 Load A Amps
9.65.5 Load B Amps
9.65.6 Load C Amps
9.65.7 Load AB Volts
9.65.8 Load BC Volts
9.65.9 Load CA Volts
9.65.10.Power

4S..S Hz

22 q
?]31 RPM
13`^ Am s
/3.f' Arqps

^ Vpp
s
ts

3 q^K Vplts
^Vblts

Kilowatts

Test 'Engineer 3z e

9.66 RECORD pump and system data on an Appendix G Datae^t^/^y^
Test Engineer: ,..^

9.67 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Append x G Dat She t

Test Engineer: ELq 3 L 8

l55 ^^ 3^i^hK
Point #9,-16A gpm, further increase in back pressure

&V akAk,
9.68 THROTTLE flow o trol valve V-temp-2 to increase motor speed

approximately rpm per SI-3125A. (Back off rpm if cavitation
® is found to

occt

zoow^-

t the flow control valve)
Test Engineer:

WpttLD 69-uS6
---
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9.69 RECORD the following data
ln" 1)?Y dk

VERIFY FIC-3125 reads 169-± gpm
7 a.^

9 .69 .1 Motor speed SI-3125A Z?K RPM
9 .69 .2 Flow rate FI-temp-1 /4 L GPM
9 .69 .3 Flow rate FIC-3125 15S GPM
9 .69 .4 Pump inlet pressure PI-3125A 4Z psig
9.69.5 Pump discharge pressure PI-3125C S2? psig

Test Engineer:

9.70 After flow rate as read from FIC-3125 stabilizes, STOP datalogging
of the flow signal and the signal to the VSD.

Test Engineer: ^•^` ^^L^^fl

9.71 On VSD-1 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

• 9.71.1 Motor Freq
9.71.2 Motor Speed
9.71.3 Motor RPM
9.71.4 Load A Amps
9.71.5 Load B Amps
9.71.6 Load C Amps
9.71.7 Load AB Volts
9.71.8 Load BC Volts
9.71.9 Load CA Volts
9.71.10 Power

J)./ Hz
2?"S %
7St7l^ RPM
j 4 '7 Amps

Amps
^Z Amps

3Qr Volts
34.3 Volts
3f2 Volts
)I Kilowatts

Test Engineer:

9.72 RECORD pump and system data on an Appendix G Data Sheet
Test Engineer: A•l1' 3&e

9.73 ALLOW pump P-3125A to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix G Data Sheet

Test Ehgineer: 190 E--

Stop P-3125A

_ -- -- -TA-CH--T-I- P-_A_G-_E--HNF-2504,REV. 0 ATMEN^gg
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9.74 RECORD final PID-flow parameters for Booster Pump P-3125A.

P = GO
I = D.ff6 1/sec
D = 0 sec

Test Engineer: !J C/ 3 L^

9.75 PRESS the STOP button on MCS screen PCU-2 for Booster Pump
P-3125A.

9.76 VERIFY locally that P-3125A has stopped. n
312,

/5^
Test Engineer: ^J

9.77 VERIFY ENABLE ENERGIZED and OFF are illuminated on MCS screen
PCU-2 for Booster Pump P-3125A.

Test Engineer: -f ^- l

9.78 CLOSE flow control valve V-temp-2 ^^ 3 L /^
Test Engineer: /

9.79 CLOSE V-temp-1
Y219`6--Test Engineer: PU

9.80 TURN OFF supply pump.

-- ------HNF-2504, REV.-0 ATTACHMENT I PAGE 1*
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10.0 Booster Pump P-3125B Testing Using Flow Control

This section tests remote operation of P-3125B with pump speed control via the
system flowmeter. Operation will be tested at three flows and three back
pressures for a total of nine operating points.

NOTE: If a tee was used on the supply jumper between V-temp-1 and the Hiltaps
on SLL-3163 and SLL-3164, then N/A the following two steps (and substeps).

10.1 MOVE the water supply feed from P-3125A to P-3125B as follows:

10.1.1 CLOSE SOV-3125C. n
Test Engineer:

5
3 Z

10.1.2 VERIFY SOV-3125D is CLOSED.
Test Engineer: J "2 ¢" S>

® 10.1.3 REMOVE supply jumper from Hiltap connector nearest
SOV-3125E on transfer line SLL-3163. ATTEMPT to keep
as little water as possible from leaking out of the
supply jumper during the move.

10.1.4 IMMEDIATELY REINSTALL Hiltap connectg,r ecurely.
. Test Engineer: Y-')•^ 3 -2- i-^JS

10.1.5 REMOVE cap from Hiltap connector nearest SOV-3125G on
SLL-3164. ATTEMPT to keep as little water as possible
from leaking out of the transfer line during the move.

10.1.6 IMMEDIATELY CONNECT supply jumper securely to the
Hiltap connector. ,,0

Test Engineer: a•.^•/

NOTE: Circulate water thru pump P-3125B vent valve to sweep out any air
pockets left inside pump or supply line due to moving the supply jumper.

10.2 CIRCULATE water as follows:

^ 10.2.1 OPEN valve V-temp-l
Test Engineer:

i- - _ ---- --HNF-2504, REV. o ATTACHMENT I PAGE/yv
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10.2.2 CLOSE pressure control valve on the supply jumper
assembly.

10.2.3 TURN ON supply pump.

10.2.4 OPEN SOV-3125D from the MCS.
Test Engi neer:

10.2.5 OPEN flow control valve V-temp-2.
Test Engineer:

10. 2. 6 After ci rcul ati ng for approxi matel y 5 mi nutes ,-CL&SE- .>9,94291yb'
cn i 3, 25f ..,,c' T!:r;'_ OPEN pump vent valve OV-3125BK.

Test Engineer: -z - f8

10.2.7 After approximately 5 minutes, CLOSE V-t mq -2.
Test Engineer: D• / 3-z4- 9s

10.2.8 CLOSE MOV-3125BK.
Test Engineer: 9-..y f3-2 4-9 Fl

10.2.9 CLOSE valve V-temp-1. /
Test Engineer: ,^.J/3-20-W

10.2.10 TURN OFF supply pump.

10.3 VERIFY ENABLE ENERGIZED, REMOTE, and OFF are illuminated on MCS
screen PCU-2 for Booster Pump P-3125B. n,

Test Engineer:

10.4 SELECT PID AUTO on MCS screen PCU-2 for Booster Pum P-3125B.
Test Engineer: #- U

NOTE: Test Engineer will determine optimum PID settings by analyzing the
contents of the datalogger from the PID MAN testing. Test Engineer may retune
PID settings as required during this test.

^ -- - -- -- - ---
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10.5 SET PID-flow parameters for Booster Pump P-3125B to the values
determined by the Test Engineer:

P = 0. 60
I = 0.06 1/sec
D=^ sec nD 3_^^

Test Engineer: X7

1i0 .6:.gJ. 3/Zi1ye
10.6 SET Fluid Flow Set Point value to -104 gpm.

Test Engi neer : bJZ 3-jf^- 9k

NOTE: Test Engineer will supply rate of acceleration and deceleration that the
variable speed drive VSD-2 will implement for all increases/decreases in speed
setpoint, and rate-of-change (ramp) limit(s) for the control signal logic in
the PCU.

10.7 SET the rate-of-change (ramp) limit(s) in the control signal logic
in the PCU for P-3125B, per Test Engineer's direction. RECORD
value below. N/A if not performed.

PCU ramp limit = ( 0
Test Engineer: -z

10.8 SET ACCEL TIME and DECEL TIME parameters on VSD-2 per direction of
the Test Engineer and to the values determined by the Test
Engineer. RECORD values below. N/A if not performed.

ACCEL TIME = Zd
DECEL TIME = 60

Test Engineer: / 3-z9--2r

10.9 SELECT the Transfer Sequencing RESET button.
Test Engineer:

NOTE: Valves previously "forced" to a position on the MCS for purposes of this
test should not be shown as valve positioning failures because the associated
valve failure alarms are jumpered out per Section 3.0.

^ 10.10 VERIFY Alarm Table on MCS shows no valve positioning fai ures.
Test Engineer: -2 • ^

10.11 SELECT the Transfer Sequencing INITIATE Button.
HNF-2504, REV. 0 ATTACHMENT I PAGEjy^
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NOTE: Transfer Scheme 2B sets up for transfer of slurry from the 241-SY-B
valve pit to the.241-A-A valve pit.

10.12 SELECT the Transfer Sequencing TYPE 2B transfer butto
Test Engineer: 3 tI- 95l

10.13 VERIFY proper valve position in accordance with Appendix F-4 Data
Sheet.

Test Engineer: 3^29-51^

NOTE: The boxes on the MCS overview screen that.denote PCU-1 thru PCU-5
indicate status of the transfer path. All boxes GRAY and paths GREEN
indicates that the transfer path is ready for use. Boxes filled in RED
indicates that an alarm associated with the transfer is activated (i.e.
mispositioned valve, leak detected, etc). The booster pump will not start
unless associated alarms are either cleared or over-ridden.

10.14 IF any of the boxes on the MCS overview screen which denote PCU-1
• thru PCU-5 are highlighted in RED, DETERMINE the reason why and

perform the following:

10.14.1 Disposition the problem by fixing it and clearing
alarm, or by overriding the alarm IF the Test Engineer
determines that the problem will not affect the
performance of this test. RECORD disposition on the
Test Log or on a Test Exception Sheet, at the
discretion of the Test Engineer. N/A this step if not
performed.

9^ g/2 1Test Engineer: C"

10.15 VERIFY the boxes on the MCS overview screen which denote PCU-1
thru PCU-5 are highlighted in GRAY, unless a RED box has been
determined to be acceptable per the previous step.

Test Engineer: 3 -4`9e

10.16 OPEN SOV-3125G and SOV-3125D from the MCS.
Test Engineer: 3- 24 ^

10.17 ADJUST pressure control valve on the supply jumper assembly to an
arbitrary OPEN position.

10.18 TURN ON supply pump.

HNF-2504, REV. 0 ATTACHMENT ( PAGEjy3



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 100 OF 132

REVISION NO. 0 ATTACHMENT A

10.19.1 PI-temp-1

10.19 ADJUST pressure control valve on the supply jumper assembly so
that the pressure indicator at the supply pump discharge reads
approximately ^ ^.^psi 4 Z. q INd

66 psig
Test Engineer: P 3-z¢- Y

10.20 OPEN valve V-temp-1.
Test Engineer:

10.21.1FUtLY OPEN flow control valve V-temp-2.^yfAox
Test Engineer:

g,,# 3 -2 46--

^/8 oPe.v.

Prepare to start P-3125B

IMPORTANT: Be prepared to immediately shut down booster pump if so requested.
To shut down the pump, PRESS either the OFF key on VSD-2 keypad or STOP button
on PCU-2 for Booster Pump P-3125B.

10.22 BEGIN datalogging of the flow signal and the signal to the VSD.

10.23 PRESS the START button on MCS screen PCU-2 for Booster Pump
P-3125B. 12eLt

Io.Z3.a FvLLyopEV ^,^cH^-zp.rdlve^ a o-^TeS-F Eh94,eer. (6al) ^• / 3-^Y^^

10.24 VERIFY locally that P-3125B is operating. T`s+

Test Engineer: !P•-v /-?/zm5

10.25 VERIFY START ENERGIZED and ON are illuminated on MCS screen PCU-2
for Booster Pump P-3125B.

Test Engineer: 3'ZtZ'"ye

NOTE: If P-3125B does not keep a steady flow, perform the following step.

HNF-2504, REV. 0

10.26 IF flow as read from FIC-3125 is oscillating more than 8 gpm, THEN
exit PID AUTO and enter PID MAN. Re-tune PID per Test Engineer's
instructions and record the.new PID-flow settings below. N/A step
if not performed.

Test Engineer: 911 3-2 K

P = 0.SIQ
I = o- 0b 1/sec
D=(LSec

ATTACHMENTA PAGEjy^
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3 z3 y^
Point #1, .1-94-gpm, flow control valve full open

,/o 9.9/}/4?6r
10.27 RECORD the following data. VERIFY FIC -3125 reads IA^± ^ gpm

^
10 .27.1 Motor speed SI -3125B RPM
10 .27.2 Flow rate FI -temp-1 /C) GPM
10 .27.3 Flow rate FIC-3125 JW) GPM
10 .27.4 Pump inlet pressure PI -3125B 1W psig
10.27.5 Pump discharge pressure PI-3125D LS psig

Test Engineer:

10.28 On VSD-2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

10.28.1 Motor Freq
10.28.2 Motor Speed
10.28.3 Motor RPM
10.28.4 Load A Amps
10.28.5 Load B.Amps
10.28.6 Load C Amps
10.28.7 Load AB Volts
10.28.8 Load BC Volts
10.28.9 Load CA Volts
10.28.10 Power

?Z..s Hz
5!^ %

1 9SO RPM
/oo Amps
/00 Amps
? 7 Amps

263 Volts
ZS. Vol ts
2,5*f Volts
2,^ Kilowatts

Test Engi neer:

10.29 RECORD pump and system data on an Appendix G Data Sheet
Test Engineer: &V ) 3-L4-4-e

10.30 ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix G Data Sheet

Test Engineer: 94-^' / 3 Z4-9g

HNF-2504, REV. 0 ATTACHMENT 1 PAGEWS
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CAUTION: Flow Control Valve V-temp-2 should never be fully closed while the
booster pump is operating, to prevent "deadheading" of the booster pump.
Deadheading (no flow) for a significant time could result in damage to the
booster pump. Constant surveillance durinq this test is repuired.

1 /o a-xr. ^lZ^>lyv
Point #2, k64'gpm, increase back prressure on pump to verify flow control
feedback increases pump motor speed and horsepower to meet the required flow.

10.31 THROTTLE flow control valve to increase motor speed approximately
100 rpm per SI-31256.

T E
t,^
^f h ^Z¢-W9est ngineer: „

uo 3/23/y Sl

10.32 RECORD t he following data. VERIFY FIC-3125 reads 4&4 gpm
7

10.32.1 Motor speed SI-3125B 2110 RPM
10.32.2 Flow rate FI-temp-1 1a9 GPM
10.32.3 Flow rate FIC-3125 110 GPM^
10.32.4 Pump inlet pressure PI-3125B ^ ? psig
10.32.5 Pump discharge pressure PI-3125D 331 psig

13'2-f- ^^Test Engineer:

10.33 On VSD-2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

10.33.1 Motor Freq
10.33.2 Motor Speed
10:33.3 Motor RPM
10.33.4 Load A Amps
10.33.5 Load B Amps
10.33.6 Load C Amps
10.33.7 Load AB Volts
10.33.8 Load BC Volts
10.33.9 Load CA Volts
10.33.10 Power

3 .S Hz
5).S q
2o RPM
loo Amps
1 oo Amps
100 Amps
7-$4 Volts
z^ Volts
7-7 Volts

--4j- Kilowatts

Test Engineer: A•.^1 ^ 3-2-f-9$

10.34 RECORD pump and system data on an Appendix G Data Sheet

--/yy
Test Engineer: ^p 3^z4/jg

^ 0 ATTACHMENT 1
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10.35 ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals; RECORD pump and system data on an Appendix G Data Sheet

9. ^. /3 L¢ 5fl
Itp 9•p2 3/L36g

Test Engineer:

Point #3 „kK gpm, further increase in back pressure

10.36 THROTTLE flow control valve to increase motor speed approximately
200 rpm per SI-3125B. ( Back off rpm if cavitation is found to
occur at the flow control.valve)

Test Engineer: /

/ p .^ •3^L,i'^lff
10.37 RECORD the following data. VERIFY FIC-3125 reads ± ,$ gpm

7
10.37.1 Motor speed SI-3125B 2 Lffi RPM
10.37.2 Flow rate FI-temp-1 /D GPM
10.37.3 Flow rate FIC-3125 /o GPM
10.37.4 Pump inlet pressure PI-3125B JZ psig
10.37.5 Pump discharge pressure PI-3125D ¢o j psig

Test Engineer: R. ^9? 3 f/5^9

10.38 On VSD-2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

10.38.1 Motor Freq
10.38.2 Motor Speed
10.38.3 Motor RPM
10.38.4 Load A Amps
10.38.5 Load B Amps
10.38.6 Load C Amps
10.38.7 Load AB Volts
10.38.8 Load BC Volts
10.38.9 Load CA Volts
10.38.10 Power

3?, 7 Hz
6Z,q %
Z26S RPM
1/0 Amps
I 1 D Amps
109 Amps
300 Volts
300 Volts
30 0 Volts
SO Kilowatts

Test Engineer: ^^`J, 13`Z ^- yfl

10.39 RECORD pump and system data on an Appendix G Data Sh et.
Test Engineer: 3&fl%8

^ HNF-2504, ATTACHMENT I PAGE)y'j
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10.41 FULLY OPEN flow control valve V-temp-2.
Test Engineer: 3-24-yff

10.42 SET Fluid Flow Set Point value to 140 gpm.
Test Engineer:

10.43 RECORD the following data. VERIFY FIC-3125 reads 140 ± 7 gpm.

10. 43. 1 Motor speed SI -3125B 20 RPM
10. 43. 2 Flow rate FI -temp-1 1 40 GPM
10. 43. 3 Flow rate FI C-3125 /40 GPM
10. 43. 4 Pump inlet pressure PI -3125B 4,6 psig
10. 43. 5 Pump discharge pressure PI -3125D 46q psig

Test Engineer: ^) -9Y. 3/4 /9g

10.44 On VSD-2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

10.44.1 Motor Freq
10.44.2 Motor Speed
10.44.3 Motor RPM
10.44.4 Load A Amps
10.44.5 Load B Amps
10.44.6 Load C Amps
10.44.7 Load AB Volts
10.44.8 Load BC Volts
10.44.9 Load CA Volts
10.44.10 Power

1-3 Hz
%

'ZSL RPM
12-) Amps
17--) Amps
12.7 Amps
3U Volts
3S0 Vol ts
3gb Vol ts
65 Kilowatts

Test Engi neer : 8• Y /3 • Zf -9g

S
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10.40 ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix ata Sheet

Test Engineer: 3- Z -

Point #4, 140 gpm, flow control valve full open

HNF-2504, REV. 0

10.45 RECORD pump and system data on an Appendix G Data S eet
Test Engineer: 3 -L -AS
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10.46 ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendi: G Data Sheet

Test Engineer: ^ -Z f- qjr

Point #5, 140 gpm, increase back pressure on pump to verify flow control
feedback increases pump motor speed and horsepower to meet the required flow.

10.47 THROTTLE flow control valve to increase motor speed approximately
100 rpm per SI-3125B.

p, 3-ZQ 8Test Engineer: . ^J

10.48 RECORD the following data. VERIFY FIC-3125 reads 140 ± 7 gpm

10. 48. 1 Motor speed SI-3125B 22Z6 RPM
10. 48. 2 Flow rate FI-temp-1 13 8' GPM
10. 48. 3 Flow rate FIC-3125 L¢D GPM
10. 48. 4 Pump inlet pressure PI-3125B 4( psig
10. 48. 5 Pump discharge pressu re PI-3125D S 05 psig

Test Engineer: 3

10.49 On VSD -2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RI GHT arrow as required. RECORD the following data:

10.49.1 Motor Freq
10.49.2 Motor Speed
10.49.3 Motor RPM
10.49.4 Load A Amps
10:49.5 Load B Amps
10.49.6 Load C Amps
10.49.7 Load AB Volts
10.49.8 Load BC Volts
10.49.9 Load CA Volts
10.49.10 Power

K y Hz
7¢.S q
2673 RPM
133 Amps
)33 Amps
133 Amps
36S Volts
350 Volts
350 Volts
"?( Ki 1 owatts

Test Engineer .,Y/ 3-z^-g8

10

10.50 RECORD pump and system data on an Appendix G Data S et.
Test Engineer: -2 - y()

HNF-2504, REV. 0 ATTACHMENT I PAGE/L6^
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10.52 THROTTLE flow control valve to increase motor speed approximately
200 rpm per SI-3125B. ( Back off rpm if cavitation is found to
occur at the flow control valve) D n^ 3 y/%

Test Engineer:

10.53 RECORD the following data. VERIFY FIC-3125 reads 140 ± 7 gpm

10 .53. 1 Motor speed SI-3125B 2 to RPM
10 .53. 2 Flow rate FI-temp-1 1 2) GPM
10 .53. 3 Flow rate FIC-3125 14o GPM
10 .53. 4 Pump inlet pressure PI-3125B 44 psig
10.53.5 Pump discharge pressure PI-3125D ^/h psig

Test Engineer:

10.54 On VSD-2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

10.54.1 Motor Freq
10.54.2 Motor Speed
10.54.3 Motor RPM
10.54.4 Load A Amps
10.54.5 Load B Amps
10.54.6 Load C Amps
10.54.7 Load AB Volts
10.54.8 Load BC Volts
10.54.9 Load CA Volts
10.54.10 Power

Hz
q

29'8,3 RPM
146 Amps
J4^ Amps
J4T Amps
3&g Volts
32 Volts
3 2 Volts
8 Kilowatts

Test Engineer: )9fi

10.55 RECORD pump and system data on an Appendix G Data Sheet
Test Engineer:

i __-- --
HNF-2504, REV. 0
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10.51 ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendi G D ta Sheet

Test Engineer: D• 3L4/9K

Point #6, 140 gpm, further increase in back pressure

ATTACHMENT I PAGE195'
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10.56 ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix G Data Sheet

Test Engineer: P.-,

Point #7, 3151^ gpm, flow control valve full open

10.57 FULLY OPEN flow control valve V-temp-2.
Test Engineer:

ISS
10.58 SET Fluid Flow Set Point value to ]k8-gpm. ^ 3^2^ ^,Test Engineer:

iss /43/yr
10.59 RECORD the following data. VERIFY FIC-3125 reads 1&9-±/7gpm.

10.59.1 Motor speed
10.59.2 Flow rate

• 10.59.3 Flow rate
10.59.4 Pump inlet pressure
10.59.5 Pump discharge pressure

Test Engineer: RS / 3'24- rl'

SI-3125B. 2Sf3U RPM
FI-temp-i ISI GPM
FIC-3125 4l;S GPM
PI-3125B 41 psig
PI-3125D ^22- psig

10.60 On VSD-2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

10.60.1 Motor Freq
10.60.2 Motor Speed
10.60.3 Motor RPM
10.60.4 Load A Amps
10.60.5 Load B Amps
10.60.6 Load C Amps
10.60.7 Load AB Volts
10.60.8 Load BC Volts
10.60.9 Load CA Volts
10.60.10 Power

Q(.L Hz
0^^ 81,7

2 2 '?!2 RPM
1¢D Amps

!4I Amps
142 Amps
^f^6 Volts
a^0 Volts
34q Volts
,a ^ Kilowatts

^.^113-a4-ys

Test Engineer: ^ 3-2¢•"96-

^ 10.61 RECORD pump and system data on an Appendix G Data ^ee .
Test Engineer: 3 L
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10.62 ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix G Data Sheet

Test Engineer: ^9- ^ 3^z^

155 8-V 31t3/9d

Point #8, iEsO gpm, increase back pressure on pump to verify flow control
feedback increases pump motor speed and horsepower to meet the required flow.

10.63 THROTTLE flow control valve to increase motor speed approximately
100 rpm per SI-3125B.

10.64 RECORD the following data

64.1 Motor speed SI-3125B
64.2 Flow rate FI-temp-1
64.3 Flow rate FIC-3125
64.4 Pump inlet pressure PI-3125B
64.5 Pump discharge pressure PI-31250

Test Engineer:

Test Engineer: 3'2 ^- 9Sr

I.SS f), . 3ra/5tf
VERIFY FIC-3125 reads Ik6'± gpm

2q30 RPM
IS1 GPM
^SS GPM
^ psig
S^o psig

Q 3-2Q-5^

10
10
10

. 10
10

10.65 On VSD-2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

10.65.1 Motor Freq
10.65.2 Motor Speed
10.65.3 Motor RPM
10.65.4 Load A Amps
10.65.5 Load B Amps
10.65.6 Load C Amps
10.65.7 Load AB Volts
10.65.8 Load BC Volts
10.65.9 Load CA Volts
10.65.10 Power

449.1 Hz
SS0,1 %

2- 9 95 RPM
146 Amps
14b Amps

Amps
396 Volts
391 Volts
3?6 Volts
^3 Kilowatts

Test Engineer: 3'2¢'

. 10.66 RECORD pump and system data on an Appendix G Data he t
Test Engineer: Z^'Q^

.
--- -
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10.67,ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix G Data Sheet

Test Engineer: _LY 3/2y/5tt

Point #9, gpm, further increase in back pressure

10.68 THROTTLE flow control' valve to increase motor speed approximately
200 rpm per SI-3125B. (Back off rpm if cavitation is found to
occur at the flow control valve) n 1 /

3Test Engineer: B . /z¢ g

(,i $̂^ 9-X7 ^ Z3/^J ^l
10.69 RECORD the following data. VERIFY FIC-3125 reads L^ ±,Y gpm

10.69.1 Motor speed SI-3125B 3/30 RPM
10.69.2 Flow rate FI-temp-1 J¢s GPM
10.69.3 Flow rate FIC-3125 ^s- GPM
10.69.4 Pump inlet pressure PI-3125B 40 psig
10.69.5 Pump discharge pressure PI-3125D 68,S" psig

Test Engineer: 0 •^, 3fZ9^y8

10.70 After flow rate.as read from FIC-3125 stabilizes, STOP datalogging
of the flow signal and the signal to the VSD. /

Test Engineer: 3fz.4l58

10.71 On VSD-2 keypad, use the LINE key and Programming and Monitoring
UP and DOWN arrows to toggle thru the displayable quantities. Use
the RIGHT arrow as required. RECORD the following data:

10.71.1 Motor Freq
10.71.2 Motor Speed
10.71.3 Motor RPM
10.71.4 Load A Amps
10.71.5 Load B Amps
10.71.6 Load C Amps
10.71.7 Load AB Volts
10.71.8 Load BC Volts
10.71.9 Load CA Volts
10.71.10 Power

SI•^" Hz
535, 9 i

30 RPM
163 Amps
Itt Amps

I Amps
¢/b Volts
4109 Volts
t oL Volts
IOf) Kilowatts

Test Engineer: ^• ^i • 3/L 98

-- -
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10.72 RECORD pump and system data on an Appendix G Data Sheet.
Test Engineer: 2f i^7'l

10.73 ALLOW pump P-3125B to run for at least 30 minutes. At 10 minute
intervals, RECORD pump and system data on an Appendix G Data Sheet

Test Engineer: Q• G- c4ir

Stop P-3125B

10.74 RECORD final PID-flow parameters for Booster Pump P-3125B.

P = b.S®
I = 0. 06 1/sec
D = 0 sec

Test Engineer: Z 98

^
J

10.76 VERIFY locally that P-3125B has stopped.
Test Engineer:

10.75 PRESS the STOP button on MCS screen PCU-2 for Booster Pump
P-3125B.

10.77 VERIFY ENABLE ENERGIZED and OFF are illuminated on MCS screen

PCU-2 for Booster Pump P-3125B. ^ n ^j 3/ /
Test Engineer: .c7 2-9 9B'

10.78 CLOSE flow control valve V-temp-2
Test Engineer: ^}•^• 3^Z¢^9&

10.79 CLOSE V-temp-1
Test Engineer: ^ ^• 3 Z^/g^

10.80 TURN OFF supply pump.

- ------- --
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11.0 Transfer Loop Vent and Drain

The transfer loop will be vented and the water will be allowed to drain back
to the temporary water reservoir. The water that remains in the piping at a
lower elevation than the water reservoir will be drained to the Diversion Box
sump by removing the temporary jumpers and pumping out.

11.1 RECORD the line pressures at each vent line:

11.1.1 PI-3126A -11- psig
11.1.2 PI-3126B .?A psig

NOTE: Sulzer Bingham has recommended the booster pumps remain filled.with
water. Therefore the pump isolation SOV's will be closed and the pump bypass
SOV opened to allow drainage.

11.2 POSITION the following SOV's as indicated.

11. 2. 1 SOV- 3125E CLOSED Test Engineer:
11. 2. 2 SOV- 3125C CLOSED Test Engineer:
11. 2. 3 SOV- 3125G CLOSED Test Engineer:
11. 2. 4 SOV- 3125D CLOSED Test Engineer:
11. 2. 5 SOV- 3163 OPEN Test Engineer:

11.3 POSITION the following SOV's to manual mode by turning the lever
at each valve actuator to ENGAGE.

11 .3. 1 SOV- 3125E ENGAGE Test Engineer:
11 .3 .2 SOV- 3125C ENGAGE Test Engineer:
11 .3 .3 SOV- 3125G ENGAGE Test Engineer:
11 .3 .4 SOV- 3125D ENGAGE Test Engineer:
11 .3 .5 SOV- 3163 ENGAGE Test Engineer:

11.4 CREATE a clear flow path for water to drain back thru the supply
jumper by either disconnecting or bypassing supply pump, or
removing pressure control valve. n nA ^

Test Engineer:

^ 11.5 REMOVE the submerged end of the discharge jumper from the water
reservoir.

Test Engineer:

- --- --
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11.6 OPEN the temporary supply valve and flow control valve.

11.6.1 V-temp-1 OPEN Test Engineer:
11.6.2 V-temp-2 OPEN Test Engineer:

11.7 VERIFY the line pressures at each vent line are 0 psig or less:

11.7.1 PI-3126A -/L psig 2 Ps^^ 1^Q^„^ Id,,^,J,,,^,^
11.7.2 PI 3126B ^Z/ psig - ^ Ps'V J ^, f'.

NOTE: If the pressures recorded in the previous step are greater than 0 psig,

an interlock will prevent the transfer line vent valves from opening.

11.8 OPEN the vent valves for both the slurry line and supernate li.ne:

11.8.1 SOV-3185A OPEN Test Engineer: aL219 ?-
11.8.2 SOV-3185B OPEN Test Engineer: D 3122
11.8.3 SOV-3168A OPEN Test Engineer: J 5'r
11.8.4 SOV-3168B OPEN Test Engineer: 3 Z;> ^Je

NOTE: Assuming each line drains at a rate of 35 gallons per minute, it will
take approximately 2 hours to drain the transfer loop. (Recorc! 4t V^e-.^

o- 4 3/zb/yu
11.9 ALLOW the lines to drain until flow stops. ^2ccow t/ ^+c' /S:SZ. 2^^^

11.10 DRAIN water remaining.in the piping to the Diversion Box sump by
removing the supply and discharge jumpers from the Hiltap
connectors. n

Test Engineer: Y^^ 3 3d t^

11.11 PUMP residual water out of the transfer lines.
jqTest Engineer: 3

11.12 PUMP OUT any water standing in the Di versi on Box̂sur^p^. 3/^
d ly^/Test Engineer: OR

11. 13 RemaVe -hev.poRa ry ^i Qtar assaw.fo^i^ p^ 3^i^^^
BnDV/SVBU.y / NS/Ecr •F'O/L AlflY S14nl Of 0M't9/Ty

00 14ote: measureol

ke
o^ 0, F.i-2"eanr /

E• P
6N1. flLre/c

SLL fli-rEn--
HNF-2504, REV. 0 ATTACHMENT 1 PAGEJSIa
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12.1 REINSTALL Hiltap connector caps in accordance with manufacturer's
instructions. TIGHTEN set screws on those with hat f a re.

Test Engineer:

12.2 REMOVE the "blue tags" from the manual valve actuators on the
following SOV's:

12. 2 .1 SOV -3182A Test Director: 'e.F> 3/30 A?
12. 2 .2 S0V -3182B Test Director:
12. 2 .3 SOV -3183A Test Director: P
12. 2 .4 SOV -3183B Test Director: -
12. 2 .5 SOV -3166A Test Director:
12. 2 .6 SOV -3166B Test Director: - '^

RE-CONNECT the air supply hose to the following SOV's

12. 3 . SOV- 3182A Test Engineer:
12. 3 .2 V- 3182B Test Engineer:
12. 3 .3 SOV Test Engineer:
12. 3 .4 SOV- 3183B Engineer:
12. 3 .5 SOV- 3166A Test Engll
12. 3 .6 .SOV- 3166B Test Engineer:

-9

RJn.. C.u,^ C.3 wen-6
for DisCo^ve<-Tep

g.d. 3^z^^9fl

12.4 IF directed by Test Director, reattach P-102-SY-02A motor leads
per normal plant procedure.

Test Director: NI I

12.5 REMOVE the normally open software jumper in series with N19:2/13
VALVE FAILURE Alarm for SOV-3183A. /

Test Engineer: fl-Y 0/27/98'

12.6 REMOVE the normally open software jumper in series with N19:2/12
VALVE FAILURE Alarm for SOV-3183B.

Test Engineer:

12.7 REMOVE the normally open software jumper in series with B3/92
VALVE FAILURE Alarm for SOV-3166B.

Test Engineer: ^h it

,_
HNF-25o4, REV. 0 ATTACHMENTi PAGE(5i'
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12.8 REMOVE the FORCE (in the MCS software) of the associated bits for

the following valves.

Valve No. Description Forced
Position

Initial
(Verify Removed)

SOV-3183A WT-SLL-3160 at Diversion Box OPEN

SOV-3183B WT-SLL-3160 at Diversion Box OPEN

SOV-3166B WT-SLL-3160 at Vent Station OPEN D. 4

Test Engineer: &9, 3A,)/4

12.9 REMOVE the normally open software jumper on in series with

N19:2/10 VALVE FAILURE Alarm for SOV-3184.
Test Engineer:

12.10 REMOVE the normally open software jumper in series with B3/80

^ VALVE FAILURE Alarm for SOV-3165A.
Test Engineer:

12.11 REMOVE the FORCE (in the MCS software) of the associated bits for

the following valves.

Valve No. Description Forced
Position

Initial
(Verify Removed)

SOV-3184 WT-SNL-3150 at Diversion Box CLOSED

SOV-3165A. WT-SNL-3150 at Vent Station CLOSED

Test Engi neer : ^I-Y oLIh y

12.12 REMOVE the normally open software jumper in series with N19:4/9

VALVE FAILURE Alarm for MOV-845.
I Test Engineer: Zy •^7 / /

/

.

- -- -
HNF-2504, REV-.0 ATTACHMENT I PAGEI$$^
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12.13 REMOVE the FORCE (in the MCS software) of the associated bits for

the following valves.

Valve No. Description Forced Initial
Position (Verify Removed)

MOV-844 WT-SLL-3160 Motor Operated 3-Way A4> B n G
Valve at 244A Lift Station

MOV-845 WT-SLL-3160 Motor Operated Valve OPEN

at 244A Lift Station

Test Engineer:. 19, jl

12.14 REMOVE any software jumpers or forced bits in the MCS software

placed into service as a result of a RED box when initiating a

Transfer Scheme. RECORD in Test Log. ^ n 4 3/^ ^/
Test Engineer:

.

!Z. )S !Ze ov L; TK'c- Two Ju^PBics i.v J4-1 jr Z y-ty/^ vhl c.H

5'1 ^uL/jre f;W 2vPr04 e piscS pSE-m a-- fSE-SS¢Z 0^6

'21'21G^

/

r& c c ev , ^^
3I Z^'y g

^2•
Ite.i^OU e^Ll^ F02G^S ^%R 0

^ZOOFi Ih/dS7-E2 SHuTOOa/^)

.^ 7^ CS

^^

.50i7

31,)/9,/

i;
_ __-- - -- --
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-
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APPENDIX A - TEST SETUP

(-------•---^--- -----^

^
I

y T , 1

^CT

^ • ^ (

B><

^v I V n O ^

N , I
b

t M

$

t^

^

HNF-2504, REV. 0

^----------^-^ ^-I

L2ti1*±

^ -I---- -------I

\ ^ a

y I

£

..^ ..

M r^

H N J 1

- -

I 1 1 .

^----------
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r
I^-J

*see continuation page for list of instruments whose calibration has been

previously verified.

-x
I
Pcr v«ra,saw:c-('^oww^c^cr vev.bocIPquRwY.-E*-fc5I 4:'^-3125- reViYes no ^v`Fvre. Gw^^bra^lb^^."

APPENDIX B - Instrumentation Requiri ng Calibration Verification*

Equipment Functional Description Calibration Calibration Signature &
Number Date Due Date Date

FE-3125 Slurry Line 3160 Flow Element
/1 /

,
^

u
^lWIf(comprised of FE-3125R receiver and 7 %7 /)o,ve

FE-3125T transmitter)

FI-3125A1 Booster pump P-3125A outboard seal +2-1-7 $-IZ-99
supply flow indicator

FI-3125A2 Booster pump P-3125A inboard seal
supply flow indicator

FI-3125B1 Booster pump P-3125B outboard seal g^Z_c^^
supply flow indicator

I 312562 Booster pump P-3125B inboard seal
supply flow indicator /z-eL^7

T'NQ f'OLCOW / NG^ v(IBRR*r/ov T/t.ANS n+ i r7l'^--s w E/eE

/}Tf, 7 NE v<NGi^Rt-°A./S G//G/LIr% MET/-/K'

Vr-3/uA/ JEA.ryL 4 IS/yL

vr-3i2Sa2 SEtirAL At 1^,39'8

vr-3izsa! se.z^ac 4- I5/9/

vr-312s8Z. Sey/A< t:^- /5/93

•

- - -- - -
HNF-2504, REV. 0 ATTACHMENT I PAGEI^01
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APPENDIX B (CONTINUED)

All remaining instrumentation requiring calibration for the performance of this

test have been previously verified in earlier pre-operational test procedures.

The instrument and the test where verification occurred is listed below.

0

0

EQUIPMENT NUMBER TEST WHERE VERIFICATION
OCCURRED

ALTERNATE REFERENCE

PI- 3108A HNF- 1553 POTP-002

PI- 3125A1 HNF- 1553 POTP-002

PI- 3125A2 HNF- 1553 POTP-002

PI- 3125B1 HNF- 1553 POTP-002

PI- 3125B2 HNF- 1553 POTP-002

PI- 3108B HNF- 1554 POTP-003

PT- 3125A HNF- 1555 POTP-004

PT- 3125B HNF- 1555 POTP-004

PT- 3125C HNF- 1555 POTP-004

PT- 3125D HNF- 1555 POTP-004

PT- 3126B HNF- 1555 POTP-004

PT- 3168 HNF- 1555 POTP-004

PT- 3125E HNF- 1556 POTP-005

PT -3126A HNF- 1556 POTP-005

PT -3173 HNF- 1556 POTP-005

PT -3167 HNF- 1556 POTP-005

PT -3185 HNF- 1556 POTP-005

----- --
HNF-2504, REV. 0 ATTACHMENT i PAGE101
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APPENDIX C -

VALVE
NUMBER

Test Initial Instrument Air and Manual Valve Al

DESCRIPTION
REQUIRED

I POSITION

^
INITIALS

IA-V-3101A SOV air supply isolation valve OPEN ffffdc

IA-V-3102A Booster pump seal air supply isolation valve CLOSED AdIf
IA-V-3103A Future supply isolation valve CLOSED

IA-V-3104A PI-3104A instrument isolation valve OPEN

IA-V-3105A PCV-3100A inlet isolation valve CLOSED

IA-V-3106A PCV-3100A outlet isolation valve OPEN

IA-V-3108A PI-3108A instrument isolation valve OPEN

IA-V-3113A Pump seal control panel WT-PNL-3125A1 inlet
isolation

OPEN LQ^

IA-V-3107A Pump seal control panel WT-PNL-3125A2 inlet

isolation

OPEN

IA-V-3114A Pump seal control panel WT-PNL-3125B1 inlet

isolation

OPEN

IA-V-3109/^
a•^y

Pump seal control panel WT-PNL-3125B2 inlet

isolation

OPEN ^^

IA-V- 1 5 Pump seal control panel WT-PNL-3125A1 exit valve OPEN ,da

IA-V Pump seal control panel WT-PNL-3125A2 exit valve OPEN Q

IA-V- 1 Pump seal control panel WT-PNL-3125B1 exit valve OPEN

IA-A/118A Pump seal control panel WT-PNL-3125B2 exit valve OPEN

DR-3100A Air Receiver drain valve CLOSED

uy

IA-V-3101B SOV air supply isolation valve uNtN

IA-V-3102B Future supply isolation valve CLOSED -5119

IA-V-3103B Future supply isolation valve CLOSED way

IA-V-3104B PI-3104B instrument isolation valve OPEN

IA-V-3105B PCV-3100B inlet isolation valve CLOSED

IA-V-3106B PCV-3100B outlet isolation valve OPEN

IA-V-3107B PI-3108B instrument isolation valve OPEN

DR-3100B Air receiver drain valve CLOSED

--143 9F-h60
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APPENDIX C- Loop Test Initial Instrument Air and Manual Valve Alignment

VALVE DESCRIPTION
REQUIRED

INITIALS
NUMBER POSITION

V-3125B PT-3125B isolation valve, Pump P-3125B intake, CLOSED
SLL-3164, Diversion Box

V-3125C PT-3125C isolation valve, Pump P-3125A discharge, CLOSED
SLL-3163, Diversion Box 6421-A

V-3125D PT-3125D isolation valve, Pump P-3125B discharge, CLOSED

SLL-3164, Diversion Box 6241-A

V-3126B PT-3126B isolation valve, SLL-3160, Vent Station OPEN

V-3168 PT-3168 isolation valve, Vent Line SLL-3160, Vent OPEN m^

GStation .^ D<

V-3157G HEPA filter isolation valve, Vent Line VTL-3160, OPEN ^(^

Vent Station p^

Supernate Line'Manual Values

V 3182 PT-3182 isolation valve, SNL-3150, Diversion Box OPEN

V-3125E PT-3125E isolation valve, SNL-3150, Diversion Box CLOSED

V-3173 PT-3173 isolation valve, Sump Line SNL-3151, OPEN

Diversion Box

V-3126A PT-3126A isolation valve, SNL-3150, Vent Station CLOSED

V-3185 PT-3185 isolation valve, Vent Line SNL-3152, Vent CLOSED a/Q^p
d c^Station

V-3167 PT-3167 isolation valve, Sump Line SNL-3153, Vent OPEN

Station

V-3157H HEPA filter isolation valve, Vent Line VTL-3152, OPEN yQ^j J
6^t7^

Vent Station

44116GrRc1 J'1AArJ 0m !a/19-^`l7^'

Performed by:Z evW.esTe^rdn^.^ ^2y L q
PRINT NAME INITIALS AT

Verified by

QC•

•

GKI LYSkk-y-
PRINT NAME

l2ow^t<d^ F//lifll^l

^ /Z /Z ^j7

INITIALS ATE
{Qa iL-1 2-5'7

----
HNF-2504, REV. 0 ATi'ACHMENT I PAGE/4q
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APPENDIX D - Electrical Alignment

BREAKER
BREAKER NAME AND LOCATION

REQUIRED
POSITION

INITIALS
NUMBER

-eg=z- 7Diversion Box Panelboard PP-3 supply CLOSED
W5 cB lo breaker in Switchboard SB-1

-e8^- Diversion Box Air Compressor supply CLOSED W
breaker in Switchboard SB-1

.CB-2 Vent Station Panelboard PP-3 supply CLOSED w41x'

f4mb^51 breaker in Distribution Panelboard DP-1

CB-3 Vent Station Air Compressor supply CLOSED v^1RJ

cONOWa. breaker in Distribution Panelboard DP-1 'J)

-ER-T" Diversion Box Switchboard breaker in CLOSED

^ SB-1 for VSD-1.

CB-s Diversion Box Switchboard breaker in CLOSED
WA;a-

c$ I- Z SB-1 for VSD-2.

CB-2-6 Diversion Box Switchboard breaker in CLOSED ^45

^ SB-1 for Sump Pump P-3115

Vent Station Distribution Panel breaker CLOSED At
,to o^+ ^} in DP-1 for Sump Pump P-3116

N/A Vent Station Disconnect for Sump Pump CLOSED

P-3116.

N/A Diversion Box Disconnect for Sump Pump CLOSED

P-3115.

dZO9 o?r& k3y
Performed by: liacn ^uon ^_ ^2 ^2

PRINT NAME INITIALS DATE

Iz^z 9JG

Verified by: Jl Va ^
PRINT NAME I ITIALS AT

-

0

5'^ SGhI-o5d -a93^- -
HNF-2504, REV. 0 ATTACHMENT, PAGQIU5^
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II APPENDIX E - Loop Fill SOV and MOV Alignment II

LEVERVALVE NO. DESCRIPTION
I POS TION

INITIALS
POSTON I

POSLOCAL
ITION I

INITIALS

NOTE: On MCS, valve position is given by color and fill of valve on computer screen. White, designates

CLOSED; Green, designates OPEN. Red, designates FAILED. Local indication (OPEN/CLOSED) is given by valve

cap position indicator on SOV's. Lever position ENGAGE places valve in manual mode, DISENGAGE allows MCS

control. '

SOV-3182A SNL-3150 CLOSED .^! ^ ' ENGAGE-MKd CLOSED

SOV-3182B SNL-3150 CLOSED ^. ENGAGE-mR CLOSED

SOV-3184 SNL-3150 CLOSED DI NGAG OPEN

SOV-3173A Sump Line SNL-3151 CLOSED DISENGAGE CLOSED

SOV-3173B Sump Line SNL-3151 CLOSED DISENGAGE CLOSED

SOV-3183A SLL-3160 OPEN ENGAGE-rt,q) CLOSED

pOV-3183B SLL-3160 OPEN ENGAGE-mQ CLOSED

SOV-3163 Pump Bypass SLL-3160 OPEN DISENGAGE OPEN

SOV-3125E P-3125A Intake SLL-3163 OPEN DISENGAGE OPEN

SOV-3125C P-3125A Discharge SLL-3163 OPEN ^ DISENGAGE OPEN

SOV-3125G P-3125B Intake SLL-3164 OPEN ,9. DISENGAGE OPEN

SOV-3125D P-3125B Discharge SLL-3164 OPEN DISENGAGE OPEN

SOV-3165A SNL-3150 CLOSED I/^y OPEN 7,4

SOV-3166A SNL-3150 CLOSED ENGA E-+4 CLOSED

SOV-3185A Vent Line SNL-3152 OPEN ^ ENGAGE OPEN

SOV-3185B Vent Line SNL-3152 OPEN L NGAGE OPEN

SOV-3167A Sump Line SNL-3153 CLOSED DISENGAGE CLOSED

SOV-31676 Sump Line SNL-3153 CLOSED DISENGAGE CLOSED

SOV-3165B SLL-3160 OPEN DISENGAGE OPEN

R .
OV-31666 SLL-3160 OPEN ENGAGE-v`p CLOSED

^

I SOV-3168A Vent Line SLL-3160 CLOSED &91 D DISENGAGE CLOSED ^

a oyo^,.n.,C S 8 Ntnol3i ^SA 4e f^9P^HNF-250, REV. 0 ^ Sa^ 3/^Y /'

--- _ le.c.evS< T

/

'^e I'^IGS ^eJ^2/ .voT/ a^a iY. pR V9c.JLzS
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^ P4/

REVPr! ^EO F6a Ize>c-

APPENDIX E- Loop Fill SOV and MOV lignment

VALVE NO. DESCRIPTION MCS
POSITION

INITIALS SOV LEVER
POSITION

LOCAL
POSITION

SOV-3168B Vent Line SLL-3160 CLOSED DISENGAGE CLOSED

MOV-3125AA P-3125A Drain Valve OPEN B, N/A OPEN

MOV-3125AB P-3125A Drain Valve OPEN , N/A OPEN

MOV-3125AC P-3125A Drain Valve OPEN N/A OPEN

MOV-3125AD P-3125A Drain Valve OPEN N/A OPEN

MOV-3125AE P-3125A Drain Valve OPEN N/A OPEN

MOV-3125AF P-3125A Drain Valve OPEN ^ N/A OPEN

MOV-3125AG P-3125A Drain Valve OPEN N/A OPEN

OV-3125AH P-3125A Drain Valve OPEN kj), N/A OPEN

PI0V-3125AJ P-3125A Drain Valve OPEN N/A OPEN

MOV-3125AK P-3125A Vent Valve OPEN N/A OPEN

MOV-3125BA P-3125B Drain Valve OPEN N/A OPEN

MOV-3125BB P-3125B Drain Valve OPEN N/A OPEN

MOV-3125BC P-3125B Drain Valve OPEN PpiQ) N/A OPEN

MOV-3125BD P-3125B Drain Valve OPEN N/A OPEN

MOV-3125BE P-3125B Drain Valve OPEN N/A OPEN

MOV-3125BF P-3125B Drain Valve OPEN N/A OPEN

MOV-3125BG P-3125B Drain Valve OPEN N/A OPEN

MOV-3125BH P-3125B Drain Valve OPEN , N/A OPEN

MOV-3125BJ P-31256 Drain Valve OPEN

4t

N/A OPEN

MOV-3125BK P-3125B Vent Valve OPEN N/A OPEN

,cal Veri fi cati ons by: 'W -2 ^>l47

PR NT NAME INITIALS DATE

MCS Verifications by: 9fuu t. gi, a 6 ak )
PRINT NAME INITIALS DATE

----------- -------^
HNF-2504, REV. 0 TACHMENT\ PAGElIy7AT 13^-9F Y50
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APPENDIX F-1 Transfer Scheme 2A Valve Alignment

VALVE NO. DESCRIPTION MCS INITIALS LOCAL INITIALS
POSITION POSITION

NOTE: On MCS, valve position is given by color and fill of va lve on computer screen. White, desi gnates
CLOSED; Green, designates OPEN, Red, designates FAI LED. Loca l indication ( OPEN/CLOSED) is given by valve
cap position indicator on SOV's.

5qtqnoitl Operated. VaEVes in Diversfon Box :

SOV-3182A SNL-3150 CLOSED CLOSED

SOV-3182B SNL-3150 CLOSED CLOSED

SOV-3184 SNL-3150 CLOSED OPEN

SOV-3173A Sump Line SNL-3151 CLOSED CLOSED

SOV-3173B Sump Line SNL-3151 CLOSED 8 CLOSED

SOV-3183A SLL-3160 OPEN •^ CLOSED

SOV-3183B SLL-3160 OPEN CLOSED

SOV-3163 Pump Bypass SLL-3160 C Jj CLOSED

SOV-3125E P-3125A Intake SLL-3163 ^Lv^sffr CtE35t^

SOV-3125C P-3125A Discharge SLL-3163
o _ E-_
^st^

o J
Cl,

o oP

SOV-3125G P-3125B Intake SLL-3164 -C^O^ •^ ^ ^

SOV-3125D P-3125B Discharge SLL-3164 CLOSED CLOSED 3

^HSrt,Ea sr P 7^¢

Salenoid Qperatect Uatves in Vent :Station

SOV-3165A SNL-3150 CLOSED OPEN P, ( 0

SOV-3166A SNL-3150 CLOSED CLOSED

SOV-3185A Vent Line SNL-3152 CLOSED 6 Y CLOSED

SOV-3185B Vent Line SNL-3152 CLOSED v CLOSED

SOV-3167A Sump Line SNL-3153 CLOSED ^ r CLOSED

SOV-3167B Sump Line SNL-3153 CLOSED x CLOSED

SOV-3165B SLL-3160 OPEN OPEN

SOV-3166B SLL-3160 OPEN , x CLOSED
.,

^

SOV-3168A Vent Line SLL-3160 CLOSED ^. t CLOSED

SOV-31686 Vent Line SLL-3160 CLOSED t CLOSED

^ --- - - -°-
HNF-2504, REV. 0
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APPENDIX F-1 - Transfer Scheme 2A Valve Alignment

VALVE NO. DESCRIPTION MCS INITIALS LOCAL INITIALS
PDSITION POSITION

Punp ?-3125A..: Motar'Operated Valves

MOV-3125AA P-3125A Drain Valve CLOSED CLOSED

MOV-3125AB P-3125A Drain Valve CLOSED CLOSED

MOV-3125AC P-3125A Drain Valve CLOSED CLOSED ^

MOV-3125AD P-3125A Drain Valve CLOSED CLOSED
Jac,

MOV-3125AE P-3125A Drain Valve CLOSED CLOSED

MOV-3125AF P-3125A Drain Valve CLOSED CLOSED

MOV-3125AG P-3125A Drain Valve CLOSED CLOSED 3

MOV-3125AH P-3125A Drain Valve CLOSED CLOSED

MOV-3125AJ P-3125A Drain Valve CLOSED CLOSED 3

10V-3125AK P-3125A Vent Valve CLOSED CLOSED 3 -

4 4
A-31256 Motar Qper:ated i?al yes

MOV-3125BA P-3125B Drain Valve CLOSED ^. CLOSED

MOV-3125BB P-3125B Drain Valve CLOSED ^ CLOSED 3

MOV-3125BC P-3125B Drain Valve CLOSED CLOSED

MOV-3125BD P-3125B Drain Valve CLOSED CLOSED 3

MOV-3125BE P-3125B Drain Valve CLOSED CLOSED

MOV-3125BF P-31258 Drain Valve CLOSED CLOSED

MOV-3125BG P-3125B Drain Valve CLOSED CLOSED

MOV-3125BH P-3125B Drain Valve CLOSED CLOSED 3

MOV-3125BJ P-3125B Drain Valve CLOSED CLOSED

MOV-3125BK P-3125B Vent Valve CLOSED CLOSED 3

Local Verifications by: u-m,Ta1,4K S ro(+- hKy^rsT-
PRINT NAME NITIALS DATE

*Verifications by: • 6IYIU),p)Ir- ^PJF
PRINT NAME INITIALS DATE

HNF-2504, REV. 0 ATTACHMENT PAGEJIp^"
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PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
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REVISION NO. 0 ATTACHMENT A

APPENDIX F-2 - Transfer Scheme 2B Valve Alignment

VALVE NO. DESCRIPTION MCS INITIALS LOCAL INITIALS

POSITION POSITION

NOTE: On MCS, valve position is given by color and fill of valve on computer screen. White, designates

CLOSED; Green, designates OPEN, Red, designates FAILED. Local indication (OPEN/CLOSED) is given by valve

cap position indicator on SOV's.

Solenoid Operatetl Uaves;ln Diversion Box €

2^7fSOV-3182A SNL-3150 CLOSED CLOSED D. 4
SOV-3182B SNL-3150 CLOSED CLOSED

SOV-3184 SNL-3150 CLOSED OPEN

SOV-3173A Sump Line SNL-3151 CLOSED CLOSED

SOV-3173B Sump Line SNL-3151 CLOSED CLOSED

SOV-3183A SLL-3160 OPEN CLOSED

OV-31838 SLL-3160 OPEN CLOSED

SOV-3163 Pump Bypass SLL-3160 CLOSED CLOSED

SOV-3125E P-3125A Intake SLL-3163 CLOSED JR , CLOSED

SOV-3125C P-3125A Discharge SLL-3163 CL CLOSE

P o^SOV-3125G P-3125B Intake SLL-3164

3164SLLB Di h 4w&E9 D eSOV-3125D arge -scP-3125 - ,

c u4a n ve^- s r $. /^ .

Soletioid.Opera^ed Valves ^n uent.statlon

SOV-3165A SNL-3150 CLOSED OPEN

SOV-3166A SNL-3150 CLOSED CLOSED

SOV-3185A Vent Line SNL-3152 CLOSED CLOSED

SOV-3185B Vent Line SNL-3152 CLOSED CLOSED

SOV-3167A Sump Line SNL-3153 CLOSED CLOSED

SOV-3167B Sump Line SNL-3153 CLOSED 8 CLOSED

SOV-3165B SLL-3160 OPEN OPEN

OV-3166B SLL-3160 OPEN J.
CLOSED

SOV-3168A Vent Line SLL-3160 CLOSED CLOSED

SOV-3168B Vent Line SLL-3160 CLOSED CLOSED

HNF-2504, REV. 0 ATTACHMENT I PAGE(70
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REVISION NO. 0 ATTACHMENT A

APPENDIX F-2 - Transfer Scheme 2B Valve Alignment

VALVE NO.

MOV-3125AA

DESCRIPTION

Rump P 3125A

P-3125A Drain Valve

MCS
POSITION

Motor OPerated

CLOSED

INITIALS

Valves

^ q

LOCAL
POSITION

CLOSED

INITIALS

Zi)

MOV-3125AB P-3125A Drain Valve CLOSED CLOSED

MOV-3125AC P-3125A Drain Valve CLOSED CLOSED

MOV-3125AD P-3125A Drain Valve CLOSED CLOSED

MOV-3125AE P-3125A Drain Valve CLOSED CLOSED

MOV-3125AF P-3125A Drain Valve CLOSED CLOSED

MOV-3125AG P-3125A Drain Valve CLOSED CLOSED

MOV-3125AH P-3125A Drain Valve CLOSED CLOSED

OV-3125AJ P-3125A Drain Valve CLOSED CLOSED

OV-3125AK

MOV-3125BA

P-3125A Vent Valve

P-^1256 M

P-3125B Drain Valve

CLOSED

qfor Operated Val

CLOSED

ues

v. Zi)

CLOSED

CLOSED

MOV-3125BB P-3125B Drain Valve CLOSED CLOSED

MOV-3125BC P-3125B Drain Valve CLOSED CLOSED

MOV-3125BD P-3125B Drain Valve CLOSED CLOSED

MOV-3125BE P-3125B Drain Valve CLOSED CLOSED

MOV-3125BF P-3125B Drain Valve CLOSED CLOSED

MOV-3125BG P-3125B Drain Valve CLOSED CLOSED

MOV-3125BH P-3125B Drain Valve CLOSED CLOSED

MOV-3125BJ P-3125B Drain Valve CLOSED CLOSED

MOV-3125BK P-3125B Vent Valve CLOSED CLOSED

Local Verifications by: Jlodti (^,e2Ie E^J A 41
PRINT NAME INITIALS DATE

•Verifications by: 4Nl1,16ay6^'a'
3

ec,^
PRINT'NAME INITIALS DATE

HNF-2504, REV. 0 ATTACHMENT
_

1
_
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PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
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REVISION NO. 0 ATTACHMENT A

APPENDIX F-3 - Transfer Scheme 2A Valve Alignment.

VALVE NO. DESCRIPTION MCS
POSITION

INITIALS LOCAL
POSITION

INITIALS

NOTE: On MCS, valve position is given by color and fill of valve on computer screen. White, designates

CLOSED; Green, designates OPEN, Red, designates FAILED. Local indication (OPEN/CLOSED) is given by valve

cap position indicator on SOV's.

X:XS47enoid Operatetl Va7ves 1n rsion Box :,

SOV-3182A SNL-3150 CLOSED CLOSED

SOV-3182B SNL-3150 CLOSED CLOSED

SOV-3184 SNL-3150 CLOSED . OPEN

SOV-3173A Sump Line SNL-3151 CLOSED CLOSED

SOV-3173B Sump Line SNL-3151 CLOSED CLOSED

SOV-3183A SLL-3160 OPEN CLOSED

SOV-3183B SLL-3160 OPEN CLOSED

SOV-3163 Pump Bypass SLL-3160 CLOSED CLOSED

SOV-3125E P-3125A Intake SLL-3163 CLOSED CLOSED

SOV-3125C P-3125A Discharge SLL-3163 CLOSED CLOSED

SOV-3125G P-3125B Intake SLL-3164 CLOSED CLOSED

SOV-3125D P-3125B Discharge SLL-3164 CLOSED CLOSED

;:

SOV-3165A

5o1enoltl Operat;: ;: ...

SNL-3150

ed Va7ves:;in Yen. _.

CLOSED

t Station :......:

OPEN 2z6

SOV-3166A SNL-3150 CLOSED CLOSED

SOV-3185A Vent Line SNL-3152 CLOSED CLOSED

SOV-3185B Vent Line SNL-3152 CLOSED CLOSED

SOV-3167A Sump Line SNL-3153 CLOSED CLOSED

SOV-3167B Sump Line SNL-3153 CLOSED CLOSED

SOV-31656 SLL-3160 OPEN OPEN

OV-31666 SLL-3160 OPEN CLOSED

SOV-3168A Vent Line SLL-3160 CLOSED CLOSED

11 SOV-3168B Vent Line SLL-3160 CLOSED CLOSED

HNF-2504, REV. 0 ATTACHMENT I PAGE11d-
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• REVISION NO. 0 ATTACHMENT A

APPENDIX F-3 - Transfer Scheme 2A Valve Alignment

VALVE NO. DESCRIPTION MCS INITIALS LOCAL INITIALS

POSITION POSITION

MOV-3125AA P-3125A Drain Valve CLOSED CLOSED

MOV-3125AB P-3125A DrainValve CLOSED CLOSED

MOV-3125AC P-3125A Drain Valve CLOSED CLOSED

MOV-3125AD P-3125A Drain Valve CLOSED CLOSED

MOV-3125AE P-3125A Drain Valve CLOSED CLOSED

MOV-3125AF P-3125A Drain Valve CLOSED , CLOSED

MOV-3125AG P-3125A Drain Valve CLOSED CLOSED

MOV-3125AH P-3125A Drain Valve CLOSED CLOSED

OV-3125AJ P-3125A Drain Valve CLOSED CLOSED

90V-3125AK P-3125A Vent Valve CLOSED CLOSED

MOV-3125BA P-3125B Drain Valve CLOSED ^"2 Z{ CLOSED

MOV-3125BB P-3125B Drain Valve CLOSED CLOSED

MOV-3125BC P-3125B Drain Valve CLOSED CLOSED

MOV-3125BD P-3125B Drain Valve CLOSED CLOSED

MOV-3125BE P-3125B Drain Valve CLOSED CLOSED

MOV-3125BF P-31258 Drain Valve CLOSED CLOSED

MOV-3125BG P-3125B Drain Valve CLOSED CLOSED

MOV-3125BH P-3125B Drain Valve CLOSED CLOSED

MOV-3125BJ P-3125B Drain Valve CLOSED CLOSED

MOV-3125BK P-3125B Vent Valve CLOSED CLOSED

Z"l-Kn

Local Verifications by: }^o0 t, Cz6tLIG6^ $ ^
PRINT NAME INITIALS DATE

Verifications by: Opv(4 Ct^^^4) J-)-P
PRINT NAME INITIALS ^

- -- - --HNF-2504, REV. 0 ATTACHMENT I PAGEl73
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PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 130 OF 132

_• REVISION NO. 0 ATTACHMENT A

APPENDIX F-4 - Transfer Scheme 2B Valve Alignment

VALVE NO. DESCRIPTION MCS
POSITION

INITIALS LOCAL
POSITION

INITIALS

NOTE: On MCS, valve position is given by color and fill of valve on computer screen. White, designates
CLOSED; Green, designates OPEN, Red, designates FAILED. Local indication ( OPEN/CLOSED) is given by valve
cap position indicator on SOV's.

SOV-3182A

Solenoi;d Operat

SNL-3150

ed Udlves in Div

3/z oPe^

ersion 8ox

^^ 3 71 CLOSED

SOV-3182B SNL-3150 CLBSEB p^^ CLOSED

SOV-3184 SNL-3150 CLBS€0 ppE^ OPEN

SOV-3173A Sump Line SNL-3151 CLOSED CLOSED

SOV-3173B Sump Line SNL-3151 CLOSED CLOSED

SOV-3183A SLL-3160
wLcep
OPEN CLOSED

SOV-31836 SLL-3160
F a^
BPErtcN CLOSED

SOV-3163 Pump Bypass SLL-3160 CLOSED CLOSED

SOV-3125E P-3125A Intake SLL-3163 CLOSED CLOSED

SOV-3125C P-3125A Discharge SLL-3163 CLOSED CLOSED

SOV-3125G P-3125B Intake SLL-3164 CLOSED CLOSED

SOV-3125D P-3125B Discharge SLL-3164 CLOSED CLOSED

SOV-3165A

Solenoad Operat

SNL-3150

ed ValvesVen

8 ^aoPw

t Station

^ 4.l =9 OPEN

SOV-3166A SNL-3150 .669SE4o^ CLOSED

SOV-3185A Vent Line SNL-3152 CLOSED CLOSED ^

SOV-3185B Vent Line SNL-3152 CLOSED CLOSED

SOV-3167A Sump Line SNL-3153 CLOSED CLOSED

SOV-3167B Sump Line SNL-3153 CLOSED CLOSED

SOV-31658 SLL-3160 OPEN OPEN

SOV-31666 SLL-3160 3 ^ WOPNcp CLOSED

SOV-3168A

Vent Line SLL-3160 CLOSED CLOSED Ale

SOV-3168BT Vent Line SLL-3160 CLOSED CLOSED

- ---- - - - -
HNF-2504, REV. 0 ATTACHMENT I PAGE
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HNF-1857 PAGE 131 OF 132

0
REVISION NO. 0 ATTACHMENT A

APPENDIX F-4 - Transfer Scheme 2B Valve Alignment

VALVE NO. DESCRIPTION MCS INITIALS LOCAL INITIALS
POSITION POSITION

MOV-3125AA I P-3125A Drain Valve I CLOSED I n,4 .114q.r,41 CLOSED

MOV-3125AB P-3125A Drain Valve CLOSED CLOSED

MOV-3125AC P-3125A Drain Valve CLOSED CLOSED

MOV-3125AD P-3125A Drain Valve CLOSED CLOSED

MOV-3125AE P-3125A Drain Valve CLOSED CLOSED

MOV-3125AF P-3125A Drain Valve CLOSED CLOSED

MOV-3125AG P-3125A Drain Valve CLOSED CLOSED

MOV-3125AH P-3125A Drain Valve CLOSED CLOSED

OV-3125AJ P-3125A Drain Valve CLOSED CLOSED

OV-3125AK

MOV-3125BA

P-3125A Vent Valve

P-31256 M

P-3125B Drain Valve

CLOSED

otor Operated Val

CLOSED

ves

p jY24y

CLOSED

CLOSED

MOV-3125BB P-3125B Drain Valve CLOSED CLOSED

MOV-3125BC P-3125B Drain Valve CLOSED CLOSED

MOV-3125BD P-3125B Drain Valve CLOSED CLOSED

MOV-3125BE P-3125B Drain Valve CLOSED CLOSED

MOV-3125BF P-3125B Drain Valve CLOSED CLOSED

MOV-3125BG P-31258 Drain Valve CLOSED CLOSED

MOV-3125BH P-3125B Drain Valve CLOSED CLOSED

MOV-3125BJ P-3125B Drain Valve CLOSED CLOSED

MOV-3125BK P-31258 Vent Valve CLOSED CLOSED

Local Verifications by: C

0 Verifications by

,
H NF-2504,HREV. 0

tRIFjXV E INITIALS DATE

fl5^k GC-hJca) ^L•-r! 3/1 A
PRINT NAME INITIALS DATE

ATTACHMENT ^ PAGEJ'1S
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REVISION NO. Q ATTACHMENT A

Fl-temp System Flow, gpm

PI-temp-1 Supply Pressure, psig 55

PI-temp-2 Press, upstream V-temp-2. psig ,

PI-temp-3 ^ Return Pressure, psig f•^S ^ 7-0 Q

TI-3125 1 81 Thrust End Bearing Temp. OF

312.A2• B2 Drive End Bearing Temp, OF

SI-312 A. Motor Speed. rpm

VI-312 Al, BI Thrust End Vibration• mils

VI-312 , B2 Drive End Vibration• mils 0

FIC-3125 PV Fluid Flow Present Value, gpm

FIC-3125 SP Fluid Flow Set Point, gpm

TI-312 Fluid Temp, OF 6 Z

PI-312 A. B Fluid Inlet Pressure, psig S$

PI-312 C D Fluid Outlet Pressure. psig 7

Z

PI-3126B SLL-3160 Press. Vent Sta. psig

TI-3126B SLL-3160 Temp; Vent Sta. OF 2

TI-3126A Cg7 SNL-3150 Temp. Vent Sta, OF 5-L 6 2-

TI-3125B SNL-3150 Temp. Div Box. OF "54 A9

Lo GA t ^.^^Jc TEr- P
(Make copies of this sheet as required)

(^) lt-/of"e : 7-t'91264 Y-ota.t^ c%v+ a/eo^l Qc17 o/ SA2L • no/rePresaf^la ^ut a^
[.c r tt^ tF f- cu,_p trv-/ v.^G E^.

f4

Data Recorder: DoUA C-Ptked
y^^fll

2/3
PRINT NAME INITIALS DA E

_
------ - --- _HNF-2504, REV. 0 ATTACHMENT I PAG

_-
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^ REVISION NO. 0 ATTACHMENT A

x G - S.ystein Data Sheet

Pump ID P-3125A r B
-

^- ILSA P'31tSR

Proc. Step No.
-- -----------

Procedure Step Number

Date Date Z 3 !d/ 2/3 ^

Time

Test'<Tnstrumentati

Fl-temp

Time, hr:min

on

System Flow, gpm

PI-temp-1 Supply Pressure, psig [f.$

Pl-temp-2 Press. upstream V-temp-2. psig U 0

PI-temp-3 Return Pressure. psig 0

Pump SCatist,cS! o_._..

TI-312 B1

perating booster pump fromfPCU 2 S_... _ . . . .

Thrust End Bearing Temp, OF

creah on MCS).....:. ,

7

777

.. .. .

G 8

31+2 B2 Drive End Bearing Temp. OF S 7 (;

SI-312 , B Motor Speed, rpm 7-0 91 206 Z

VI-312 A1 B1 Thrust End Vibration, mils 010 2 ^•'o L

VI-312 A, B2 Drive End Vibration. mils b Z p.0 z.

FIC-3125 PV Fluid Flow Present Value. gpm Z 1 2 C1

FIC-3125 SP Fluid Flow Set Point, gpm f(,I /{

TI-312 Fluid Temp, OF 6 6,5

PI-312 A. B Fluid Inlet Pressure. psig Cf

PI-312 D

Header Datfl tProm

PI-3126B

Fluid Outlet Pressure, psig

PCU 2 and PCU 3 screenson MCS)

SLL-3160 Press. Vent Sta, psig

3 ^ 6

TI-3126B SLL-3160 Temp. Vent Sta. OF 6 2,

TI-3126A SNL-3150 Temp, Vent Sta. OF Z 3 2

TI-31256 SNL-3150 Temp. Div Box. OF 4

(Make copies of this sheet as required)

Data Recorder:
PRIN`^NAME INITIALS

HNF-2504, REV. 0 ATTACHMENT I PAGEI-l7 -146-9F--$0



FI -temp System Flow. gpm

PI-temp-1 Supply Pressure, psig g g

PI-temp-2 Press. upstream V-temp-2, psig

1 L /PI-temp-3 Return Pressure, psig <

TI-3125 . B1 Thrust End Bearing Temp. OF 6

3125 2 B2 Drive End Bearing Temp. OF ^

SI-312 A. B Motor Speed, rpm 20 0 G

VI-312 A1 B1 Thrust End Vibration, mils (j, 0 0
6

VI-312 62 Drive End Vibration. mils ^ 0 Z Z

FIC-3125 PV Fluid Flow Present Value, gpm f ^

FIC-3125 SP Fluid Flow Set Point. gpm ^6 ^r S-/

TI-312 A Fluid Temp. OF 65- 6 s
PI-312 A. B Fluid Inlet Pressure. psig 43 3

PI-312 C D Fluid Outlet Pressure, psig 14('j-) 410

PI-3126B SLL-3160 Press, Vent Sta. psig ;' w 1 ^

TI-3126B SLL-3160 Temp, Vent Sta. OF $2

TI-3126A SNL-3150 Temp, Vent Sta. OF Z Z

TI-3125B SNL-3150 Temp, Div Box, OF 4(` 6 Z

(Make copies of this sheet as required)

Data Recorder: ()OOt, 462A4 L-J ^ Z l3 9
PRINT NAME INITIALS DATE

HNF-2504, REV. 0 ATTACHMENT I PAGE6'!8'
146 OF i50



0

(Make copies of this sheet as required)

le
Data Recorder:

PRINT NAME INITIALS DATE

HNF-2504, REV. 0 ATTACHMENT ^ PAGEI')q

PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
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REVISION NO. Q ATTACHMENT q ri



ver

(Make copies of this sheet as required)

Data Recorder: v ^ ^• ^ ^
PRINT NAME INITI S' DATE

HNF-2504, REV. 0 ATTACHMENT l PAGE 18&

PREOPERATIONAL TEST POTP-007, CROSS SITE,TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A^P ^ox
. dyrfll V,Q^L,& T/jn.67,n.m



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A )5% SPEev w Ir# ) aLde T9A-orr,&6

^. TO l 05 6P.^ pEi2 O^.,P Cu^i vt^

-----
Appendix G System Data Sheet

Item Description

Pump ID P-3125A or B $DS

Proc. Step No. Procedure Step Number t

Date Date Z 0 ^

Time Time, hr:min e,

^^Test'Instrumeniation ^^

Fi-temp System Flow. gpm
A

PI-temp-1 Supply Pressure. psig 5 5

PI-temp-2 Press. upstream V-temp-2. psig 3( ^

PI-temp-3 Return Pressure. psig

fT1-3125 BI Thrust End Bearing Temp. °F
0

2 B Drive End Bearing Temp. °F 6,5
SI-3

*

Motor Speed, rpm

VI-3125 1 B Thrust End Vibration, mils . 0

VI-3125 2 B Drive End Vibration, mils

FIC-3125 PV Fluid Flow Present Value. gpm

FIC-3125 SP Fluid Flow Set Point. gpm

TI-3125A Fluid Temp. °F

PI-312 Fluid Inlet Pressure. psig

PI-312 C D Fluid Outlet Pressure. psig 2

PI-31268 SLL-3160 Press. Vent Sta. psig

TI-3126B SLL-3160 Temp. Vent Sta. °F

TI-3126A SNL-3150 Temp. Vent Sta. °F S L

TI-3125B SNL-3150 Temp. Div Box. °F

(M,ake copies of this sheet as required)

Data Recorder: DbU^t ^ &iLk-(ru Z 1

PRINT NAME INITIALS DATE

RFV p ATTACHMENT' PAGE181'
, Ar n r 1cn
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REVISION NO, 0 ATTACHMEN /OO% SP660 w/ry vnc.v6 7-,yAorrvEQ
ro t Qo t, p r--

Appendix G- Sy em Data Shee

Item Description

Pump ID P-3125 or B

Proc. Step No. Procedure Step Number p R-E

Date Date L^ y Z^^y

Time Time. hr:min

TestInstrumentation

Fl-temp System Flow, gpm t3L 3

PI-temp-1 Supply Pressure. psig S 161

PI-temp-2 Press. upstream V-temp-2, psig 3 3(p

PI-temp-3 Return Pressure, psig

Pump.Sta05tics:operat ngbooster'pump, from PCUi2 screeri on MCS)_

TI-3125 1 B1 Thrust End Bearing Temp. °F G ^S
W

12 2 B2 Drive End Bearing Temp, OF ^ Z

SI-312 , B Motor Speed. rpm 3S2 y 3^! ZL

VI-312 Al B1 Thrust End Vibration, mils
j^hGeO POP

0.0
Z,K ^

V[-312 :, 82 Drive End Vibration, mils
01

U 6

FIC-3125 PV Fluid Flow Present Value. gpm / 49

FIC-3125 SP Fluid Flow Set Point, gpm Z g o 2 0

TI-3125A Fluid Temp. OF S3

PI-3125 B Fluid Inlet Pressure. psig S Z ^,j

PI-312 C D Fluid Outlet Pressure. psig 3
:... - . . , .

Header Data ( from PCU-2 and PCU-3 screens onMCS)

PI-3126B SLL-3160 Press. Vent Sta. psig S

TI-3126B SLL-3160 Temp. Vent Sta. OF S O

TI-3126A SNL-3150 Temp, Vent Sta. OF S Z ^ Z

TI-3125B SNL-3150 Temp. Div Box. OF

(Ma.ke copies of this sheet as required)

Data Recorder: oU G 4CR,lcG^ a.^1. ^
PRINT NAME INITIALS DATE

--
HNF-2504,

_
REV. 0

_
ATTACHMENT PAGEIBr
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REVISION NO. 0 ATTACHMENT A
_. ^ Pv^^o 9 T

Appendix G System Data Sheet

Item Description

Pump ID P-3125A or B

Proc. Step No. Procedure Step Number EqJ

Date Date 2 20 W

Time Time, hr:min 0' S

TestTInstrumentat)on

Fl-temp System Flow. gpm 0 2

PI-temp-1 Supply Pressure. psig $

PI-temp-2 Press. upstream V-temp-2. psig

PI-temp-3 Return Pressure, psig

Pumpl;Statistics`(oerating booster pump, from:PCU-2 screen on MCS7

T 2 Al. B1 Thrust End Bearing Temp. OF^

12 A2. 62 Drive End Bearing Temp. OF

SI-312 A. Motor Speed. rpm

VI-312 1 B1 Thrust End Vibration. mils

V[-312 . 62 Drive End Vibration. mils d

FIC-3125 PV Fluid Flow Present Value. gpm p

FIC-3125 SP Fluid Flow Set Point, gpm

TI-3125A Fluid Temp. OF S Z

PI-312 A B Fluid Inlet Pressure. psig

PI-312 C D Fluid Outlet Pressure. psig ^ .

Header Data (from PCU-2 and PCU-3'screens on:MCS)

PI-31268 SLL-3160 Press. Vent Sta. psig Ct

TI-3126B SLL-3160 Temp. Vent Sta. OF S

TI-3126A SNL-3150 Temp. Vent Sta. OF 53

TI-3125B SNL-3150 Temp. Div Box. OF

lMa :e copies of this sheet as required)

Data Recorder: Db% GCIe^F,,J [̂9 , 2^^A^^Iy
PRINT NAME INITIALS DATE

HNF-2504, REV. 0 ATTACHMENT 1 PAGEIZg
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REVISION NO. 0 ATTACHMENT A

- ^ Pv>rp /dU 76
cdc.J Stii 70 1S2 40'^-

A endix G Sys em Data Sheet

Item Description

Pump ID P-3125A r B

-Proc. Step No. Procedure Step Number Tat

Date Date L20 2^ y Z^

Time Time. hr:min J5 Z ^ a

TestInstrumentation

FI-temp System Flow. gpm 3 t S ^!f 3

PI-temp-1 Supply Pressure. psig 3 7
PI-temp-2 Press. upstream V-temp-2. psig 55o y.^ C ^fZ

PI-temp-3 Return Pressure. psig 3 3

Pump Statistics operating`booster pump, from PCU-2 screen on MCS)

TI-312 1 B1

012 A2 82

Thrust End Bearing Temp. OF

Drive End Bearing Temp, OF

SI-312 A. Motor Speed, rpm SC 8" 6I Q

VI-312 A1. B1 Thrust End Vibration, mils 0 0 $' 0-09 O
f<'

VI-312 A2 82 Drive End Vibration, mils 09 Q S

FIC-3125 PV Fluid Flow Present Value. gpm 7 6
S

FIC-3125 SP Fluid Flow Set Point. gpm 2 C) Z o Z

TI-3125A Fluid Temp. OF .5 S [r ^^

PI-312 A. B Fluid Inlet Pressure. psig I/ 3C

PI-312 C D Fluid Outlet Pressure, psig 02 rj i r73

Header Data ( from PCU-2 and PCU-3 screens on.MCS)

PI-31268 SLL-3160 Press. Vent Sta. psig 238'

TI-3126B SLL-3160 Temp, Vent Sta. OF S I s 2 S
TI-3126A SNL-3150 Temp. Vent Sta. OF ,S g 5(' S

TI-3125B SNL-3150 Temp, Div Box. OF S ^ S 2 S 2

(Make copies of this sheet as required)

9-

Data Recorder: ^bU4 ^ F N lG ^

PRINT NAME
--- -- -- --- -- -- --

HNF-2504, REV. 0 ATTACHMENT I PAGE(V

2 zo 9
INITIALS DA E

n, nrrn



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
• HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

13 -Py11,p 50010 50e F"

Appendix G- System Data Sheet

Item Description •

Pump ID 612 orC6,^ P-3105 P-3/7,31)

Proc. Step No. Procedure Step Number g,37, Sj ,3,3

Date Date
2- ) (Ibe

Z
9,

Time Time. hr:min Z: $-D 1y; oU

Test Instrumentation

Fl-temp System Flow, gpm

PI-temp-1 Supply Pressure. psig Sg S g

PI-temp-2 Press. upstream V-temp-2, psig 130 2-0_ 30

PI-temp-3 Return Pressure. psig D Q

Pump^i,Statis ' cs(operating boosterpump, fromPCU-2 s. .. . . . ... creen on MCS)^-...

TI-3125A1. 1 Thrust End Bearing Temp. OF 6

l125A2- 62 Drive End Bearing Temp. OF 7 3

SI-3125A, 6 Motor Speed. rpm fj Z^ 26

VI-3125A1. Bl Thrust End Vibration. mils

VI-3125A2. B Drive End Vibration, mils O p 0 O

FIC-3125 PV Fluid Flow Present Value. gpm

FIC-3125 SP Fluid Flow Set Point. gpm 20 7 20

TI-3125A Fluid Temp. OF

PI-3125A. B Fluid Inlet Pressure. psig ^

PI-3125C. D Fluid Outlet.Pressure. psig 3 p f 30
Header Data;ifrom PCU-2 and PCU-3''screens on:MCS)

PI-31268 SLL-3160 Press. Vent Sta. psig

TI-3126B SLL-3160 Temp. Vent Sta. OF -50

TI-3126A SNL-3150 Temp. Vent Sta. OF ,S3 3

TI-31256 SNL-3150 Temp. Div Box. OF so

(Make copies of this sheet as required)

^

Data Recorder: 049- 4 fen-tG-C d
PRINT NAME INITIALS DATE

- - - - ---- -
HNF-2504, REV. 0 ATTACHMENT ^ PAGEIP

--rn-c-r n. r^ n



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

• REVISION NO. 0 ATTACHMENT A

.l^ -- l'vnle 64 SP^r^

Appendix G - System Data Sheet

"Item Descri tion

Pump ID P-3125 or F-31Z$'13 _3/Z5

Proc. Step No. ProC ep Number ^. Z ¢', ,43

Date Date ? ^ „ L

Time Time. hr:min 13 '05 3; (

Testinstrumentiation

FI-temp System Flow. gpm ^

PI-temp-1 Supply Pressure, psig

PI-temp-2 Press. upstream V-temp-2, psig 1^7^ g 4

PI-temp-3 Return Pressure, psig

T1-3125A1. B1 Thrust End Bearing Temp. OF 65 6 5

^125A2 B2 Drive End Bearing Temp. OF 7

SI-3125A. B Motor Speed. rpm 2z t`j0 2(

VI-3125A1 Si Thrust End Vibration, mils 0,0 3 010 3
VI-3125A2. B Drive End Vibration, mils 6, o (5, OZ

FIC-3125 PV Fluid Flow Present Value. gpm C1

FIC-3125 SP Fluid Flow Set Point. gpm / f

TI-3125A Fluid Temp. OF 51 51

PI-3125A. B Fluid Inlet Pressure. psig 40 6 1

PI-3125C. D Fluid Outlet Pressure. psig ^ 4 GZ

Header Data (from PCU-2 and PCU-3 screens on;MCS)

PI-3126B SLL-3160 Press, Vent Sta. psig 24 0 ZS^

TI-3126B SLL-3160 Temp. Vent Sta. OF '50

TI-3126A SNL-3150 Temp. Vent Sta. OF ,$ 3 ^.3

TI-3125B SNL-3150 Temp. Div Box. 'F S 0 S 0

(Make copies of this sheet as required)

^

Data Recorder: 00 U(a arulIGO'D Z[[^^
PRINT NAME INITIALS DATE

- -- -- - ---
HNF-2504, REV. 0

- --
ATTACHMENT 1 PAGE(W



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

)3-P0 ^tp 7o b^d

Appendix G System Data Sheet

Item Description

Pump IO -3125A or B P-20 l'-7j/ S/3

Proc. Step No. Procedure Step Number 'Mq 9.50

Date Date Z/ 211 1 y'^'

Time Time, hr:min ^• p 1,3 (36
TestInstrumentation

FI-temp System Flow. gpm P p

PI-temp-1 Supply Pressure. psig 93 -$ j

PI-temp-2 Press. upstream V-temp-2. psig 216 2¢ b

PI-temp-3 Return Pressure. psig 0 A 3

IITI-3125A1. B1 Thrust End Bearing Temp. OF

125A2. 82 Drive End Bearing Temp. OF 7S

SI-3125A. B Motor Speed, rpm 71 ,516 b 2 6

VI-3125A1. 81 Thrust End Vibration. mils Q, p,? D ^

VI-3125A2. 2 Drive End Vibration, mils 0.0 3
FIC-3125 PV Fluid Flow Present Value. gpm p

FIC-3125 SP Fluid Flow Set Point. gpm 69 16K
TI-3125A Fluid Temp. OF ^ Z SZ

PI-3125A. B Fluid In1et Pressure. psig $ S3

P]-3125C. D Fluid Outlet Pressure. psig $ LZ 0

Header Data.(from PCU-2 and PCU-3screens onMCS)

PI-3126B SLL-3160 Press. Vent Sta. psig ^ Z

TI-3126B SLL-3160 Temp. Vent Sta. OF p S 3

TI-3126A SNL-3150 Temp. Vent Sta. OF 53

TI-3125B SNI.-3150 Temp. Div Box. OF SO

(Make copies of this sheet as required)

^

Data Recorder: b00 61t(GE,J
PRINT NAME INITIALS DATE
----- -- - - ----

HNF-2504, REV. 0 ATTACHMENT- ! PAGEI.
z.,Q-AC-rnn



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

Appendix G System Data Sheet

Item Description

Pump ID P-3125A or B

Proc. Step No. Procedure Step Number g, S g,s

Date Date

Time Time, hr:min llf;US' i:(s

TestInstrumentation

FI-temp System Flow. gpm Z ^Z 3

PI-temp-1 Supply Pressure. psig 4

PI-temp-2 Press. upstream V-temp-2. psig 3to 3/o

PI-temp-3 Return Pressure. psig 3 3

Pump,Statisticsl^.(operating booster..•pump,•fran`PCU-2 screen On MCS)
11

TI-3125A1. 61 Thrust End Bearing Temp. OF o 2

12_5A2-. 62 Drive End Bearing Temp. OF 6 7

SI-3125A. Motor Speed. rpm 22, Z 5((

VI-3125A1 81 Thrust End Vibration, mils 2

VI-3125A2. B Drive End Vibration, mils
1

FIC-3125 PV Fluid Flow Present Value, gpm I'Z 3 ) 2,3
FIC-3125 SP Fluid Flow Set Point. gpm (^-' r Z

TI-3125A Fluid Temp. OF 5 31 S

PI-3125A, B Fluid Inlet Pressure. psig -S f 3'J

PI-3125C. D Fluid Outlet Pressure. psig

Header Data (from PCU-21and PCU-3 screens on MCS).

PI-3126B SLL-3160 Press. Vent Sta, psig[

TI-3126B SLL-3160 Temp. Vent Sta. OF

TI-3126A SNL-3150 Temp. Vent Sta. OF 53 ,^

TI-31256 SNL-3150 Temp. Div Box. OF Sf 5

(Make copies of this sheet as required)

^

Data Recorder: Ot^ ^/^ , ^ 2(q5`a^
PRINT NAME INITIALS DATE

^. --
HNF-2504, REV. 0 ATTACHMENTi PAGFw4



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST

REVISION NO. 0 ATTACHMENT A ^ PC^ ^Fao^^'SA
132 OF 132

10 66^ ^ Ir f^ Irr^ ^vE r^io rrc^^ Zo i^o^^' ,^

Appendix G System Data Sheet

Item Description

Pump ID P-3124 or(B) p-31r,sa
Proc. Step No. Procedure Step Number

Date Date

Time Time, hr:min

7est'Instrumentation

Fl-temp System Flow. gpm 4 6

PI-temp-1 Supply Pressure. psig 3$'

PI-temp-2 Press. upstream V-temp-2, psig S-^ ^ 6 6

PI-temp-3 Return Pressure. psig

Pump StatistiCS'(operating boaster:pump, from CU-2.s Creen on MCS):

TI-3125A1. 1 Thrust End Bearing Temp. OF

•125A2 B2 Drive End Bearing Temp. OF ^ ^

SI-3125A B Motor Speed. rpm ^NS0 6o

VI-3125A . B1 Thrust End Vibration. mils D p

VI-3125A2. 82 Drive End Vibration, mils 03 .0

FIC-3125 PV Fluid Flow Present Value. gpm

FIC-3125 SP Fluid Flow Set Point. gpm 2 2 0

TI-3125A Fluid Temp. OF S

PI-3125A. B Fluid Inlet Pressure, psig

PI-3125C. D Fluid Outlet Pressure. psig ^ b L 9 0

Header Data (from PCU-2 and PCU-3'screens on MCS)

Pi-3126B SLL-3160 Press. Vent Sta. psig

TI-3126B SLL-3160 Temp. Vent Sta. OF ' Z

TI-3126A SNL-3150 Temp. Vent Sta. OF S3

TI-3125B SNL-3150 Temp. Div Box. OF S '

(Make copies of this sheet as required)

Data Recorder: DOu4 46-n46C--^
PRINT NAME INITIALS DATE
--- ---

ianiF-9504. REV. 0 ATTACHMENT 1 PAGE^gcl
tA/ nr 1rn



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

Appendix G - System Data Sheet

Item Description

Pump ID P-3125A r B J^ 3lLS
Proc. Step No. Procedure Step Number q,2 ^J, 2

Date Date Z Z&/ Z y^ /yy

Time Time. hr:min 1¢:36 g- o ^ y-56

Test Instrumentation

Fl-temp System Flow, gpm b (Q 0.K

P1-temp-1 Supply Pressure, psig 6 S 6 5^

PI-temp-2 Press. upstream V-temp-2, psig 3 ^3 (3

PI-temp-3 Return Pressure. psig ^ U O

PumpStatistics(operating booster.pump, from PCU72 screen on MCS)

TI-312 A. B1 Thrust End Bearing Temp. OF 62

12 A2. B2 Drive End Bearing Temp. OF 0

^312 A. Motor Speed. rpm ^'/, 1903 1? 7

31 Thrust End Vibration. mils
0

312 82ri Drive End Vibration, mils (^ 0

-3125 PV Fluid Flow Present Value. gpm 1/0

IC-3125 SP Fluid Flow Set Point. gpm i t 1/0

TI-3125A Fluid Temp. OF S 1 $ 2 Z

PI-312 A. 8 Fluid Inlet Pressure. psig $ ^ S g

P1-312 C D Fluid Outlet Pressure. psig 2)3 2 7

Header Data (from PCU-2 and PCU-3 screens on MCS):,

PI-3126B SLL-3160 Press. Vent Sta. psig U13
/0

TI-3126B SLL-3160 Temp. Vent Sta. OF 5 1 5 / ,S ^

TI-3126A SNL-3150 Temp. Vent Sta, OF SS SS S'S

TI-31258
It-

SNL-3150 Temp. Div Box: OF S D
o

(Make copies of this sheet as required)

V
Data Recorder: 000^ G en,/GE ^

PRINT NAME
LZ6/y

INITIALS DATE

- - ----
HNF-2504, REV. 0 ATTACHMENT I PAGE(q0 -14G-QF-}50
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PREOPERATIONAL TEST POTP-007

• REVISION NO. 0

CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

ATTACHMENT A

Appendix G System Data Sheet

Item . Description

Pump ID P-3125A r B f- 32,$A

Proc. Step No. Procedure Step Number y 3,^ S j. 3 5

Date Date Z Z( Z L6 L^

Time Time. hranin ^/p /S-!Ztl /S< 30

Test Instrumentation

Fl-temp System Flow. gpm

PI-temp-1 Supply Pressure. psig 5,( ^ 6

PI-temp-2 Press. upstream V-temp-2. psig S S S

PI-temp-3 Return Pressure. psig 3 ^

Pump statistics (operating boosterpump. from PCU2 screen on 14CS)

TI-3125 1 B1 Thrust End Bearing Temp. OF 62

12 2 82 Drive End Bearing Temp. OF 23 23

312 . B Motor Speed. rpm y g I y(S

VI-312 A1 B1 Thrust End Vibration. mils .^ 0 0

VI-312 . 62 Drive End Vibration. mils 0 .0 1 0, 0 • 0

FIC-3125 PV Fluid Flow Present Value. gpm I / (^ 1(6 f10

FIC-3125 SP Fluid Flow Set Point, gpm /0 /6 ' Q

TI-3125A Fluid Temp. OF S L Z Z

PI-312. B Fluid Inlet Pressure, psig 59- S-- s O

PI-312 C. D Fluid Outlet Pressure. psig
0 d Z O

Header Data (from PCU-2 and PCU-3 screens on MCS)

PI-31268 SLL-3160 Press. Vent Sta. psig ) 6 137
TI-3126B SLL-3160 Temp. Vent Sta. OF S I 5 1

TI-3126A SNL-3150 Temp. Vent Sta. OF SS S$ S$

TI-3125B SNL-3150 Temp. Div Box. OF

(Make copies of this sheet as required)

Data Recorder: ^-0y Cti(66+j - A,^
PRI T NAME INITIALS DATE

HNF-2504, REV. 0 ATTACHMENT ^ PAGE IQi
^^̂ 0^00



PREOPERATIONAL TEST POTP-007

REVISION NO. 0

CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

ATTACHMENT A

Appendix G- System Data Sheet

Item Description

P IDump P-3125A or B

Proc. Step No. Procedure Step Number

Date Date 3 L y g 3 L/ v 3 17

Time Time. hr:min l6'. ^fs 0: S 11: O5'
Test Instrumentation

Fl-temp System Flow. gpm

PI-temp-1 Supply Pressure. psig S6 576

PI-temp-2 Press. upstream V-temp-2. psig 2 ^ Z S

PI-temp-3 Return Pressure. psig 0

Pump Statistics (operating booster:;pump fromPCU-2 screen on MCS)

TI-312 A1. B1 Thrust End Bearing Temp. OF 6 3

12 A2-. 82 Drive End Bearing Temp. OF
0

^312 . Motor Speed. rpm 2150 0 2 1(55

VI-312 Al. 61 Thrust End Vibration. mils 0-0 Z 0, b'L 0, 0

VI-312 A, 62 Drive End Vibration. mils 6.02- 6,6 1
FIC-3125 PV Fluid Flow Present Va1ue, gpm to /0

FIC-3125 SP Fluid Flow Set Point. gpm U

TI-3125A Fluid Temp. OF g f^

P1-312 ) B Fluid Inlet Pressure. psig ^ 5

P1-312 C D Fluid Outlet Pressure. psig 3 5

Header Data (from PCU-2 and PCU-3 screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta. psig L 'Z 'L Og

TI-3126B SLL-3160 Temp. Vent Sta. OF

TI-3126A SNL-3150 Temp. Vent Sta. OF S S ,5 SS

TI-3125B SNL-3150 Temp. Div Box: OF 4c6

(Make copies of this sheet as required)

• Data Recorder: 06v^ 8Y
PRINT NAME INITIALS DATE

- - ---- - - - - -
HNF-2504, REV. 0 ATTACHMENT I PAGE(cO

idtimF-i50



PREOPERATIONAL TEST POTP-007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

Appendix G - System Data Sheet

Item Description

Pump ID P-3125 or B

Proc. Step No. Procedure Step Number

Date Date ^ Z y^ 3 3 Zf

Time Time. hr:min S' ^z 0S

Test Instrumentation

F[-temp System Flow. gpm 3(3

PI-temp-1 Supply Pressure. psig 6 16
PI-temp-2 Press. upstream V-temp-2. psig ^ J 2S f D

PI-temp-3 Return Pressure. psig L

Pump.Statistfcs (operating booster:pump, from PCU-2 screen on MCS).

T[-3125A1. B1 Thrust End Bearing Temp. °F 18- 6
125A2. B2 Drive End Bearing Temp. °F 1^- 6 0

3125A. B Motor Speed. rpm 2 436 14 Z 2¢ 2

VI-3125A1. B1 Thrust End Vibration, mils o,^3

VI-3125A2. B2 Drive End Vibration, mils p Z OZ

FIC-3125 PV Fluid Flow Present Value. gpm ^ 0 ^

FIC-3125 SP Fluid Flow Set Point. gpm

TI-3125A Fluid Temp. 'F 0 50

PI-3125A. 8 Fluid Inlet Pressure. psig 12 4
42

PI-3125C. D Fluid Outlet Pressure. psig 41 ,6 j

Header Data (from PCU-2 and PCU-3 screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta. psig 3 12 2-

TI-31268 SLL-3160 Temp. Vent Sta. °F

TI-3126A SNL-3150 Temp. Vent Sta. 'F S^ s S

TI-3125B SNL-3150 Temp, Div Box; °F

(Make copies of this sheet as required)

Data Recorder: 0 C,,>; 312, ! g
PRINT NAME INITIALS DATE

------- -- ------- -
^ HNF-2504, REV. 0 ATTACHMENT I PAGE19N

-44-6-^50



PREOPERATIONAL TEST POTP-007

• REVISION NO. 0

CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

ATTACHMENT A

Appendix G- System Data Sheet

Item Description

Pump ID P-312SA or B ^J •3/L^/^

Proc. Step No. Procedure Step Number ^ G^ g-

Date Date 3 ^ 3 Z 3 Z ^

Time Time, hr:min ' z'.2S' ^2^,3 ^ 2,

Test Instrumentation

Fl-temp System Flow, gpm I3 Z 13

PI-temp-1 Supply Pressure. psig

PI-temp-2 Press. upstream V-temp-2, psig 66

PI-temp-3 Return Pressure, psig

.PumpStatistics (operating booster;pump..from PCU-2 screen onMCS) -^_

TI-3125A1. 61 Thrust End Bearing Temp. OF 6 6 y ^ G

Allk ,125A2. 82 Drive End Bearing Temp, OF

3125A. 8 Motor Speed. rpm Z 5 2 6 ^ ^ ^S Z

VI-3125A1. B1 Thrust End Vibration, mils (J .fj 0 6, b

VI-3125A2. B2 Drive End Vibration, mils
o,03 0,0

FIC-3125 PV Fluid Flow Present Value. gpm 0 0 46 14 0
FIC-3125 SP Fluid Flow Set Point. gpm ! 6

TI-3125A Fluid Temp, OF S'^ S s

PI-3125A. B Fluid Inlet Pressure. psig

PI-3125C. 0 Fluid Outlet Pressure. psig
1 0

Header Data (from PCU-2 and PCU-3 screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta. psig ZZ 2 2 Z)

TI-31268 SLL-3160 Temp. Vent Sta. OF 50 S

TI-3126A SNL-3150 Temp. Vent Sta. OF ^ S S S",S'

TI-3125B SNL-3150 Temp. Div Box: OF S/

(Make copies of this sheet as required)

Data Recorder: (h0(d c,.rvrL(G (r>
PRINT NAME

3 Z h41
INITIALS DAT

HNF-2504, REV. 0 ATfACHMENT I PAGE IRS'
-i4-6-0F15 0



PREOPERATIONAL TEST POTP-007

REVISION NO. 0

, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

ATTACHMENT A

Appendix G System Data Sheet

Item .Description

Pump ID P-3125 or B f'j(L 99

Proc. Step No. Procedure Step Number sw C^ ,s--6 ^,56

Date Date 3/2 15;fr 3 Z&r 3 y^

Time Tirne, hr:min 3.0 134ra 13^ Z0

Test Instruientation.

Fl-temp System Flow, gpm

PI-temp-1 Supply Pressure. psig Si

P[-temp-2 Press. upstream V-temp-2, psig 1 62- 1 43 16 q

PI-temp-3 Return Pressure. psig L

Pump Statistics ( operating booster;pump, from PCU-2 screen on MCS)

TI-3125A1. B1 Thrust End Bearing Temp. °F ^Z

gft ,125A2. 82 Drive End Bearing Temp. OF :>_j 2

-3125A. 8 Motor Speed. rpm Z 7^ 2 ^Lj

VI-312SA1. B1 Thrust End Vibration, mils , 05- 0,03-

Vf-3125A2. 62 Drive End Vibration. this
0

^

FIC-3125 PV Fluid Flow Present Value. gpm t o t o 0

FIC-3125 SP Fluid Flow Set Point. gpm 14 0 1 4 0 ()

TI-3125A Fluid Temp. OF S S Z s' Z

PI-3125A. 8 Fluid Inlet Pressure. psig

PI-3125C. 0 Fluid Outlet Pressure, psig

Header Data ( from PCU-2 and PCU-3 screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta. psig ^ Z 3 ZS

TI-3126B SLL-3160 Temp. Vent Sta. OF s
S(^ ^

TI-3126A SNL-3150 Temp. Vent Sta. OF $'S -$ 5 S

T.I-31256 SNL-3150 Temp. Div Box: OF 57 51 ^

(Make copies of this sheet as required)

AD
Data Recorder: PbU jIrlLE(S )5 3 Z {{

PRINT NAME INITIALS DATE

--- ----- ---
HNF-2504, REV. 0 ATTACHMENT j PAGE(q(u

}^5D



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

• REVISION NO. 0 ATTACHMENT A

Appendix G - System Data Sheet

Item Description

Pump ID P-3125A or 8 j^-3/LSJ}

Proc. Step No. Procedure Step Number ^ L y(Z 6 Z

Date Date 3 Z g 3 2^ ^j 3^L

Time Time. hr:min 3:3p ; Q /3;SO
Test instrumentatton

Fl-temp System Flow, gpm 5- Lfs

PI-temp-1 Supply Pressure. psig

PI-temp-2 Press. upstream V-temp-2. psig ,j 3 Q 25
PI-temp-3 Return Pressure. psig 6-

Pump.Statistics ( operating booster.;pum, franPCU-2.screen on MCS)

TI-312 Al 81 Thrust End Bearing Temp. OF ^ 2 Z- ?L

12 A2 82 Drive End Bearing Temp. OF ^ 9 ,

-312 A. B Motor Speed, rpm Z)(W 26 6 Z 6 53

VI-312 A1 B1 Thrust End Vibration. mils ,C) ?
p, d Q, Q

VI-312 . 82 Drive End Vibration. mils 105 0.06 O, Qg-

FIC-3125 PV Fluid Flow Present Value. gpm ^ SS SS 15

FIC-3125 SP Fluid Flow Set Point, gpm 1S I ,^ SI

TI-3125A Fluid Temp. OF S Z 53 S3

PI-312 A. B Fluid Inlet Pressure. psig 2 T-Z

PI-312 C D Fluid Outlet Pressure, psig 40

Header Data ( from PCU-2 and PCU-3 screens on MCS)

P1-31268 SLL-3160 Press. Vent Sta. psig 2 2 2 233

TI-3126B SLL-3160 Temp. Vent Sta. OF ^C ^ S Z

TI-3126A SNL-3150 Temp, Vent Sta. OF 55 SS

Ti-3125B SNL-3150 Temp. Div Box. OF 5/ S ^ S/

(Make copies of this sheet as required)

*
Data Recorder: DeU^ Cj6/LjZ,EA1 & v. 3fLl yg

PRINT NAME INITIALS DATE

_^--- ---_ _ ----=
HNF-2504, REV. 0 ATTACHMENT j PAGE19^^



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

Appendix G- System Data Sheet

Item Description

Pump ID P-3125 or 6

Proc. Step No. Procedure Step Number .6 -6 1 ,6

Date Date 3 2 3 z^ ^ 3 Z f 81

Time Time. hr:min '^f; ^ ^LJ S(J ;^d

Test Instrumentation

F[-temp System Flow. gpm

P1-temp-1 Supply Pressure. psig 6(} (F Z L

PI-temp-2 Press. upstream V-temp-2. psig Z 60 0
PI-temp-3 Return Pressure. psig 3 ,3

PumpStatistics(operating booster:pump, fromPCU-2 screen onMCS)

TI-312 1 BI Thrust End Bearing Temp. OF '3 23

,i2 A2 B2 Drive End Bearing Temp. OF 26 X 6

-312 A. B Motor Speed. rpm ^7 3 Z2 2

VI-312 A1 61 Thrust End Vibration. mils
00 0 1 09,

V1-312 . 62 Drive End Vibration. mils
01 O.o 5- 0 ,0.7-

FIC-3125 PV Fluid Flow Present Value. gpm L$.$ 1,55
FI(C-3125 SP Fluid Flow Set Point. gpm ),j' 1,75 S'IS5

TI-3125A Fluid Temp, OF S 4

Pi-3125 . B Fluid Inlet Pressure. psig 421 12-
Pp C D Fluid Outlet Pressure. psig S27-

Header Data (from PCU-2 and PCU.-3 screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta. psig ZS5 ZS ZS^

TI-31266 SLL-3160 Temp. Vent Sta. OF 5 53 $

TI-3126A SNL-3150 Temp. Vent Sta. OF S5 d S S

TI-3125B SNL-3150 Temp. Div 6ox: OF 53 53 .S3

(Make copies of.this sheet as required)

• Data Recorder: D00 ^ 4eau6Ed
PRINT NAME

- ---- -- -- ----
HNF-2504, REV. 0 ATTACHMENT I PAGE198-

9 y 3kb^
INITIALS DA E

474( 6F-Y50



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

. REVISION NO. 0 ATTACHMENT A

Appendix G System Data Sheet

Item . Description

Pump ID P-312SA r B ^ 3/LS

Proc. Step No. Procedure Step Number C^

Date Date j zl t^ } L ytr

Time Time, hr:min /5

Test instrumentation.

Fl-temp System Flow, gpm ) 3
1 93 ^4

PI-temp-1 Supply Pressure, psig Lt 4 3 µ

PI-temp-2 Press. upstream V-temp-2. psig
/0 1

P]-temp-3 Return Pressure. psig 3 3 3

Pump Statistics.(operating booster„pump, from PCU-2 screen on MCS)

TI-312 1 B1 Thrust End Bearing Temp. OF 73 21
,12 2. B2 Drive End Bearing Temp. OF ^ S 5 -) 6

-312 . B Motor Speed. rpm to 2$3/ 2^ S6

VI-3125 1 B1 Thrust End Vibration, mils o,( 6 0 , 16 L

VI-312 . B2 Drive End Vibration, mils Ud 0 n d

FIC-3125 PV Fluid Flow Present Value. gpm SS 155 SS

FIC-3125 SP Fluid Flow Set Point. gpm S'S SS S

TI-3125A Fluid Temp. OF S3 53

PI-312 A 8 Fluid Inlet Pressure. psig 12- -L 2

PI-312 C D Fluid Outlet Pressure. psig
-S 21 S 7

Header Data ( from PCU-2 and PCU-3 screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta. psig O 0$ 305

TI-3126B SLL-3160 Temp. Vent Sta. OF 5 SL

TI-3126A SNL-3150 Temp. Vent Sta. OF SS 5,5 S

TI-3125B SNL-3150 Temp. Di.v Box: OF s Z S-J,- -53

(Make copies of this sheet as required)

Data Recorder: D004 L,,E/LIZC?
PRINT NAME INITIALS DATE

--- - - - - -HNF-2504, REV. 0 ATTACHMENT-t PAG-E(q9 ' ^z50



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

^ REVISION NO. 0 ATTACHMENT A

-P vh,A jo uTO R r I/ ooJe.-, ^4611%) 2- /

Appendix G- System Data Sheet

Item . Description

Pump ID P-3125A or B P-:3/Z.58 p-31zs/3 -3j25
Proc. Step No. Procedure Step Number / 0. / 0 O 66. 3(^

Date Date 3Zg ^ t• 3^4 qf- 3 2 8
Time Time, hr:min

0' 10 1 Q:3 6

Test Instrumentation

Fl-temp System Flow. gp,,i / O )og ^ p

PI-temp-1 Supply Pressure. psig S S6 S 6

PI-temp-2 Press. upstream V-temp-2. psig 15

PI-temp-3 Return Pressure, psig Q ^ p

Pump Statistics,(operating booster pump, from PCU-2 screen on MCS)

TI-3125A1. 1 Thrust End Bearing Temp. OF Z (^ 6

,125A2 B2 Drive End Bearing Temp, OF Z {^ q. tj s

-3125A. 8 Motor Speed. rpm 11 2 ^ 1115 2005

V[-3125A1 81 Thrust End Vibration. mils ,0 0.0 1 0. 01

V[-3125A2 . 82 Drive End Vibration. mils 0 0.0 1 . 0

FIC-3125 PV Fluid Flow Present Value. gpm 1/0 110 I D

FIC-3125 SP Fluid Flow Set Point. gpm 00 ^( () /U

TI-3125A Fluid Temp. OF S" Cf S^. S

PI-3125A. B Fluid Inlet Pressure. psig S

PI-3125C, D Fluid Outlet Pressure. psig 7-1 2- Z Gj Sr

Header Data (from PCU-2 andPCU-3 screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta. psig

TI-3126B SLL-3160 Temp. Vent Sta. OF 4 1 S

TI-3126A SNL-3150 Temp. Vent Sta. OF S 6 ^ 6 3^

TI-3125B SNL-3150 Temp. Div Box: OF

(Make Copies of this sheet as required)

--. ^
Data Recorder: U E G-d

PR NT NAME
^^. 3/', (o/
INITIALS DATE

---- -^- co
J HNF-2504, REV. 0 . ATTACIiMENT ^, PAG,La



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

Q`lp qt),T 0 RT /#OGDiY\. THou»c,W Fen pu,NT Z

Appendix G- System Data Sheet

Item Description

Pump ID P-3125A or B P-31ZS13 P-31 Z5-8 Q-31&f/3
Proc. Step No. Procedure Step Number /0 ; 3$ /0. 3$ /0, 3.S

Date Date 34 h 8-
3 Z 9gl S12 ye

Time Time, hr:min 0'.5 0 / (;0('j

Testllnstrumehtation

Fl-temp System Flow. gpm ^ O /0 13

PI-temp-1 Supply Pressure, psig 5 6 .56

PI-temp-2 Press. upstream V-temp-2. psig S^ S S S

PI-temp-3 Return Pressure, psig O

PumpStatisticsoperating booster pump, from PCU-2 screen on MCS)

Tl-3125A1. 1 Thrust End Bearing Temp. OF 6 ^ ,Fj 6 g

125A2-. 82 Drive End Bearing Temp. OF g 23

SI-3125A. B Motor Speed. rpm OS ^
Op

2/GO

VI-3125A1. BI Thrust End Vibration. mils 0,0 O,0( O,bI

VI-3125A2. Drive End Vibration. mils 01 0.0 1 /

FIC-3125 PV Fluid Flow Present Va1ue. gpm 10 ) 10 /10

FIC-3125 SP Fluid Flow Set Point. gpm 'tO /

TI-3125A Fluid Temp. OF 53 _573 93

PI-3125A. 8 Fluid Inlet Pressure, psig S) S 7 S?

PI-3125C. Fluid Outlet Pressure. psig 3 2 3 3
Headec Data ( from PCU-2 and PCU-3'screens on MCS)

PI-31266 SLL-3160 Press. Vent Sta, psig ^ C, ^5 S ^S 6

TI-3126B SLL-3160 Temp. Vent Sta. OF 53 5 3 5 3

TI-3126A SNL-3150 Temp. Vent Sta. OF S(, S 6

TI-31258 SNL-3150 Temp. Div Box: OF 50 So

(Make copies of this sheet as required)

Data Recorder: p,,,)^ F2kEd
PRINT NAME INITIALS DATE

^ ---_-- ----- ---
HNF-2504. REV 0ATTACHMFNT I PArF:201
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PREOPERATIONAL TEST POTP-007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. Q ATTACHMENT A

Appendix G System Data Sheet

Ztem bescri`ptTnn ' 41-11

Pump ID P-3125A oro ^- 32$8 p-312$ 6 0-3/

Proc. Step No. Procedure Step Number Q 0, tf 0 /p_ 6

Date Date 3 17 3/Z. yV,

Time Time. hr:min 1l: /S l!: 2 ^7

FI -temp System Flow, gpm 105 p's ^DS

PI-temp-1 Supply Pressure. psig S,(, 5.6

PI-temp-2 Press. upstream V-temp-2. psig 1 3 0 1 30 10

PI-temp-3

Pump:StatiStiCs o

Return Pressure, psig

peratirig booster;pum FromPCU 2 sEreen on MCS)!:

TI-3125A1. B1 Thrust End Bearing Temp. OF 6 9 0 7 ^

^..
3125A2 B2

SI-3125A. B

Drive End Bearing Temp. OF

Motor Speed. rpm

)

2300

,S

'Z,300 2301

VI-3125A , B1 Thrust End Vibration. mils ,0 Z o.o ?- 6. 0 Z

VI-3125A2 B Drive End Vibration, mils 0,01 0 0,01

FIC-3125 PV Fluid Flow Present Value, gpm 1 1 0 110

FIC-3125 SP Fluid Flow Set Point. gpm 10

TI-3125A Fluid Temp. OF S3 Si

PI-3125A. Fluid Inlet Pressure. psig j sC .S 7

PI-3125C. D Fluid Outlet Pressure. psig 4 10 q I A

PI-3126B SLL-3160,Press. Vent Sta. psig 'Z3 S" Z3$

TI-3126B SLL-3160 Temp. Vent Sta, OF 3 j3 ,5;

TI-3126A SNL-3150 Temp. Vent Sta. OF S^ T-6 Sq

TI-3125B SNL-3150 Temp, Div Box, OF 5 o

(Make copies of this sheet as required)

Data Recorder: o g-,I
^j

1^--_ 3 15$
PRINT NAME INITIALS DATE

HNF-2504. REV. 0 ATTACHMENT 1 PAGEc'1Q)=

r3



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A
d-Po.•.p gurv AT 14o4Pr-. Fo%!T ?

I

Appendi.x G System Data Sheet

Item " Descrlptlon

Pump ID P-3125A or B P -31Z3 t'-3/as8 -3 2sl3
Proc. Step No. Procedure Step Number

I 0. 6 to, 6 10.

Date Date 312, /yg 3 2 ( 3 Z j^

Time Time. hr:min 1/_.46- /1;5S

7est Instrumentation

FI-temp System Flow. gpm 14-0 ' 0 ^(f.O

Pi-temp-1 Supply Pressure. psig
+

.

PI-temp-2 Press. upstream V-temp-2, psig 20 20 .20

PI-temp-3 . Return Pressure. psig O Q 0

Pump Statistics ( operating booster pump, from PCU-2-screen be MCS)

TI-3125A1. 1 Thrust End Bearing Temp. OF Z 23 23

3125A2 B2 Drive End Bearing Temp. OF gZ

125A. B Motor Speed, rpm 6' 6 Z^ 1 6 /b

IVI-3125A1 81 Thrust End Vibration. mils O.(7g 0,o.s ,0

VI-3125A2. B Drive End Vibration. mils ^, G-2 6.0 1
FIC-3125 PV Fluid Flow Present Value. epm

FIC-3125 SP Fluid Flow Set Point. gpi

TI-3125A Fluid Temp. OF 53 S

PI-3125A. B Fluid Inlet Pressure. psio ^ lf.6 ^^>6

PI-3125C. D Fluid Outlet Pressure. psia /^, a !f

Header Data ( from PCU=2 and PCU-3screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta, psig
Z0 76 2 0Z

TI-31268 SLL-3160 Temp. Vent Sta. OF 5 53

TI-3126A SNL-3150 Temp. Vent Sta. OF S 6 j6 56

TI-31258 SNL-3150 Temp. Div Box. OF L4 5

(Make copies of this sheet as required)

• Data Recorder: O()D C 211-E>J 8
PRINT NAME INITIALS DATE

^HNF-2504, REV. 6 ATTACHMENT ^ PAGE^ ^46-9l^I50



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A /^

U-P J Y}Uro p06^fT " 2 VAl Ito 4Pr

A

Appendix G System Data Sheet

Item ` Descri ptloh

Pump ID P-3125A or B P- P-3/Z 36
Proc. Step No. Procedure Step Number )o, / lo, S/ / 0 -sj
Date Date 3 L yy 3^Z 3 Z l y

Time Time. hr:min

Test Instrumentation

Fl-temp System Flow. gpm 3 g

PI-temp-1 Supply Pressure. psig ^I /f g

-PI-temp-2 Press. upstream V-temp-2. psi9 135 ) 3F 0 95-

PI-temp-3 Return Pressure. psig f f ^

Pump Statistics (operating booster pump.lfrom PCU-2 screen:on MCS)

TI-3125A1. B Thrust End Bearing Temp. OF

3125A2. B2 Drive End Bearing Temp. OF

125A. B Motor Speed. rpm 2 Io 2 7/ U Z2/ 6

IVI-3125A1. BI Thrust End Vibration. mils 0, oS 0. OS 6.(^$

VI-3125A2. Drive End Vibration. mils 033

FIC-3125 PV Fluid Flow Present Value. gpm

FIC-3125 SP Fluid Flow Set Point. gpi b

TI-3125A Fluid Temp, OF S S'S SS

PI-3125A. 8 Fluid Inlet Pressure. psia
14

4'6

PI-3125C. D Fluid Outlet Pressure. psig S 0 S62 0

Header Data (from PCU-2 and PCU-3 screens on VCS)

PI-31268 SLL-3160 Press. Vent Sta. psig
6?1 2.62- 6 Z

TI-31268 SLL-3160 Temp. Vent Sta. OF 53 5 4
TI-3126A SNL-3150 Temp. Vent Sta. OF S6 S,6 S4

TI-3125B SNL-3150 Temp. Div Box. OF S-3 53 93

(Make copies of this sheet as required)

Data Recorder : 06v^ C, gn"k/ ^. ^i . 3 z. tV
PRINT NAME INITIALS DATE

-
HNF-2504, REV. 0 ATTACHMENT I PAG^ +415-^O



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

0-F v^^-P Ru>o i¢bGP^ P 6i.^ 7 ^

Appendix G- System Data Sheet

Item Description

Pump ID P-3125A or B M12,Sa3 P-3t2j 6 P-32S
Proc. Step No. Procedure Step Number 0. ,(, ® 6 / b 6

Date . Date 3 Z 312, Z 9K

Time Time. hr:min Z:Q Z:SS 13:0S

Test Instrumentation

Fl-temp System Flow, gpm

PI-temp-1 Supply Pressure. psig lf Cf

PI-temp-2 Press. upstream V-temp-2, psig

PI-temp-3 Return Pressure, psig

Pump"Statistics (operating booster pump.;from PCU-2screen:on MCS)

TI-3125A1. 81 Thrust End Bearing Temp. OF

3125A2. B2 Drive End Bearing Temp. OF

125A. B MotorSpeed. rpm ^
o Z110 2 ( 0'

V]-3125A1. B1 Thrust End Vibration. mils

VI-3125A2. 82 Drive End Vibration. mils O 10 Q, j/

FIC-3125 PV Fluid Flow Present Value. epm
Q 40

FIC-3125 SP Fluid Flow Set Point. gpm 140 140 t

T1-3125A Fluid Temp. OF ,C .56 s4^

PI-3125A. B Fluid Inlet Pressure. psic b ¢^j 16

PI-3125C. D Fluid Outlet Pressure. psig G/ b Z 6 1 0

Header Data (from PCU=2 and PCU-3 screenson MCS)

PI-31263 SLL-3160 Press. Vent Sta. psig 3,6 36 3

TI-3126B SLL-3160 Temp. Vent Sta. OF 55 S S S.

TI-3126A SNL-3150 Temp. Vent Sta. OF 56 . S^ SS

TI-3125B SNL-3150 Temp. Div Box. OF S S S

(Make copies of this sheet as required)

• Data Recorder: ^6vt, (^&&4Ed p•G. 3
PRINT NAME INITIALS DATE

HNF-2504, REV. 0 ATTACHMENT I PAGE.1^
14G6F-n 0



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

• Q- PL)^"' 7O 9yT0 1S9S ^n,pr jpbia r ^

\,I

Appendix G System Data Sheet

Item DescrTption'.

Pump ID P-3125A or B 317^ j^ 3/ Z a }^ 3/2$/3

Proc. Step No. Procedure Step Number 6 6 L

Date Date 3 2 ^ 3 3 2

Time Time. hr:min 13;1p /3;Zo ^^! 3 o

Test.lnstrumentation

FI-temp System Flow. gpm

P{-temp-1 Supply Pressure, psig LF ^ Z Z

P1-temp-2 Press. upstream V-temp-2. psig 25- 25 Z C

PI-temp-3 Return Pressure, psig 3 3 3

Pump Statistics ( operating booster pump, from PCU-2 screen:on MCS)

TI-3125A1. 1 Thrust End Bearing Temp. OF

.3125A2 B2 Drive End Bearing Temp. OF Sg iT

•125A. B Motor Speed. rpm gs 0 2^6 Z, $ O

VI-3125A1 B1 Thrust End Vibration. mils , 0 0g 6 O g

VI-3125A2. B2 Drive End Vibration. mils 05- 0.0s 0- O S

FIC-3125 PV Fluid Flow Present Value, epm / 55

FIC-3125 SP Fluid Flow Set Point. gpm SS- S- /$S'

TI-3125A Fluid Temp. OF SG 6

PI-3125A. B Fluid Inlet Pressure. psig 6 40
PI-3125C. D Fluid Outlet. Pressure. psia S 26 SLZ

Header Data ( from PCU-2 and PCU-3screens on MCS)

PI-3126B SLL-3160 Press. Vent Sta. psig 242- Z 2 Z

TI-3126B SLL-3160 Temp. Vent Sta. OF Sb 5 56

TI-3126A SNL-3150 Temp. Vent Sta, OF S 6 56 56

TI-31256 SNL-3150 Temp. Div Box. OF SS' S,S S-S'

(Make copies of this sheet as required)

Data Recorder: 96V1^_ ft'^^r^ . n.G, It 4tq
PRINT NAME INITIALS DATE

- --
HN

- _
F-2504, REV. 0 ATTACHMENT 1 PAGE^V
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PREOPERATIONAL TEST POTP-007

REVISION NO. 0

CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 . PAGE 132 OF 132

ATTACHMENT A

----
Appendix G System Data Sheet

Item ' Descrlption

Pump ID P-3125A or B . p-3125-8 P_ 3,P P /

Proc. Step No. Procedure Step Number
/0-0

Date Date 312 3 Z 3 2

Time Time. hr:min 13, 0 /3;50 ^: 00

Test Instrumentation

FI-temp System Fla . gpm
1 2

Pi-temp-1 Supply Pressure, psig ^ Z
4o 4c)

PI-temp-2 Press. upstream V-temp-2. psiy ' S 75 75

PI-temp-3 Return Pressure. psig 3 ^7 J7

Pump Statistics (operating booster pump,;fro:n PCU-2 screen:on MCS)

TI-3125A1. B1 Thrust End Bearing Temp. OF ^$ ? IK

3125A2 82 Drive End Bearing Temp. OF

125A. B Motor Speed. rpm 2936 2 6 Z 0
VI-3125A1. B1 Thrust End Vibration. mils 0 . 14 0110 01/s
VI-3125A2. B Drive End Vibration, mils

10 0
0 O

FIC-3125 PV Fluid Flow Present Value. gpm ,5$ s ^s

FIC-3125 SP Fluid Flow Set Point. gpm s S IS`s sS

TI-3125A Fluid Temp. OF S g'

PI-3125A. B Fluid Inlet Pressure. psia b 7.0 a

PI-3125C. D Fluid Outlet Pressure. psia
5 23 S 69

Header Data (from PCU-2 and PCU-3screens on MCS)

PI-31263 SLL-3160 Press. Vent Sta. psig

TI-3126B SLL-3160 Temp. Vent Sta. OF 5 6 5 6

TI-3126A SNL-3150 Temp. Vent Sta. OF
4 S6

TI-31258 SNL-3150 Temp. Div Box. OF 56 5,6 6

(Make copies of this sheet as required)

^ Data Recorder: DOul, (^F"tiGEnI
PRINT NAME INITIALS DATE

HNF-2504, REV. 0 ATTACHMENT I PAGE^ l^fr-@FY^O



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 132 OF 132

REVISION NO. 0 ATTACHMENT A

:• 0-pu„1 ,p Hv m )"^'LPo.,jT 3

Appendix G System Data Sheet

Item.''
• . ,
Descriptioh

,,

Pump ID P-3125A or B _3 2 Q t'31 zg . p-31Z5$
Proc. Step No. Procedure Step Number /p 73 0. 23 3
Date Date 3 2 ^ 321lfg 3/Z g4j

Time Time, hr:min ^ 10 :2 0 /: 3 d

Test Instrumentation. .....

FI-temp System Flow, gpm

PI-temp-1 Supply Pressure, psig !r Q 42

PI-temp-2 Press. upstream V-temp-2. psig / 9 5-

PI-temp-3 Return Pressure- psig 3 3 3
, .., , ,.

Pump"Statistics (operating booster pump,'from PCU-2 screen.on MCS).

Tt-3125A1. Thrust End Bearing Temp, OF 7 0('j ^ 0

3125A2. n2 Drive End Bearing Temp. OF 0 q 91

125A. 6 Motor Speed. rpm / Q 3 150
V]-3125A1 B1 Thrust End Vibration. mils 0• // (9 Z ®,/•3

VI-3125A2- Drive End Vibration. mils 0.0 2 Q; 0, 1 0

FIC-3125 PV Fluid Flow Present Value. epm 15S

FIC-3125 SP Fluid Flow Set Point. g;m S lSS /55

TI-3125A Fluid Temp. OF S 5

PI-3125A, B Fluid Inlet Pressure, psia Q 3^ 40

PI-3125C. D Fluid Outlet Pressure. psia L 6! Z ^

Header Data ( frckm PCU=2 and PCU screenson MCS)

PI-31263 SLL-3160 Press. Vent Sta. psi9 p¢ ¢ OZ

T1-31268 SLL-3160 Temp. Vent Sta. OF - 5 $^ $

Ti-3126A SNL-3150 Temp. Vent Sta. OF 56 S6

TI-31256 SNL-3150 Temp. Div Box. OF 5-2 S2 5

(Make copies of this sheet as required)

* Data Recorder: 900G C,rJR16ed
PRINT NAME INITIALS DATE

HNF-2504, REVO ATTACHMENT I PAGEa08



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. 0 ATTACHMENT B

0 SIGNATURE/INITIAL VERIFICATION

All persons involved in procedure performance, data recording, and
verification or evaluation of test steps shall provide their name, job title,
signature, and initials in the following table.

NAME ( PRINT) TITLE SIGNATURE INITIAL

Eti e

ti

a

G Cva^
v

^^ec ^clc^ac^ U.4f in.

^ ?a>z Ms • L req

0. /K. Ale4iIle S^

d C.

i11UxD . &

Lp f:> , a.' 6 k-^ c O

P-^ z:orr.._ c

W i L l o y tiY Lr4 1 4 c

2octFlA u,'r4 _10^
1X,I-.^^cQv6 -t e_s+ Ma.a.c.Lger

HNF-2504, REV. 0 ATTACHMENT I PAGE^of

a^^c^
^.Q,

'̂ r /-^50



PREOPERATIONAL TEST POTP-007, CROSS SITE.TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. 0 ATTACHMENT C

•.

.

---__ -
HNF-2504, REV. 0 ATTACHMENT

-
I PAGEAro

TEST LOG
EST NUMBER:

HNF-1857

EST LOG
PAGE NUMBER:

D of I

esTnrLE:preoperational Test POTP -007, Cross Site Transfer System Integrated Test

TIME/DATE £VENT DESCRIPTION/SIGNATURE

4ov el-wrwe 'ti• ^c'ear ' ^rt ' ^s• L I Z / li Z.

Ao'fYl vh-t. v

_

! ' deGH. c ^o

^ oU er rw^c um mK ? a. YlS

l-o wa or ^lke_fA el6ow ',ri o^l le s lu

_ino nG VGn



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857

REVISION NO. .Q ATTACHMENT Cn
PAGE 1 OF 1

TEST LOG
TEST NUM6ER:

IiNF-1857

fEST LOG
RAGE NUM6ER:

1 of ^

EST TITLE: Preoperational Test POTP-007, Cross Site Transfer System Integrated Test

TIME/DATE EVENT DESCRIPTION/SIGNATURE

IZ/!Z 7'00Rwi yoTP-oo ^ .7 "K•cko-^-^'^re,jo 6 ^n^¢;,^

7 3oRw,
^ ^h P rDC v^ e

-Ah rl TNCorrec d- vlve #s red rocea/- e i c

tvil-kh cor ec v lve -a^ -hkr 9// ll

9%oo h. re ke nh° D i orrec-f v iC/ e''c io

red l ed r edv wi-6 o vt rea^er ^'S rE6N-o6-$-o95

oS r» Redl nt e l, iZ, I va vt ^ce reo ^^ /- V- ;

;&o v4 e o So \/ ` l v ,^ l v oU+ 1 5vv s o v d

Uc ev" 'a tl 4o b e N e-lo sed 0 1 'O

lO'^a^ E 3i25 N'ra5c»io awnse.-4Cr C,11%ra4l'o ''c ¢ o V o
1 1 ^z^17

oe5 o i5T e ^ , d 'r o ^'N^vcrn.ee^5rcea` r^u.^arL

3'•00 ^-^b2- 5 ^ UZ 01 Z-',D ylej wkeK loC ^+a la

Lejs C lzt ,Mbvf^

31 154 v 5 Y.ED 5 ctrtev^s oW "(0gs-rew, N I" vl 'n 'c -fo

e b VS e e u o-i^ av(+

A o owe k SD awd 4ken reclosi co eo rtso(4ed '

vE -RO\ • dt Aco co a t le o 4c 2,1-2,10

d I-3.1o ,, e c

---- --
HNF-2504, REV. 0 ATTACHMENT 1 PAGEaII

_ 14R (1F Ir, 0



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. Q ATTACHMENT C

S

TEST LOG
EST NUMBER:

HNF - 1857

EST LOG
A6E NUMBER:

y of /F,

rESTTITEE:Preoperational Test POTP-007, Cross Site Transfer System Integrated Test
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3 3/1-99' /Li.j Nr <it-oGk- EsTi^ wiR s AJ rgo 9-g

T .e C z Y ! ^

D 0 G 02<t-F^T W^/^-C'3 8"h L/iTCo

S 4 r, T ^ G <•^ O

a D E/ 1, 0 U .^ '

r 6 F' P D LIP -

- NOT 6- 5 E^^ I6 8, 2^, 8' "ttc- vS4 9S Desi^ ,^

00&-3 wJ o> ^ o 74-FS vv cT<a-^

-- - -
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PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST

REVISION NO.
HNF-1857

ATTACHMENT E
PAGE 1 OF 3

TEST EXCEPTION LOG

TE # DATE DESCRIPTION DISPOSITIONED DATE CLOSED

-001 12/20/97 Pump P-3125A is Disassemble both pumps P-3125A 02/11/98
locked up, however & P-3125B under vendor
motor turns freely supervision and determine cause
when decoupled from of lock up.
pump.

Vendor determined that the pump
locked up because it was provided
with a non protected (non overlaid)
surface on the hub side of the
impellers. Both pumps were
modified to include a hub side
wear ring and all wear rings were
overlaid with the same type of
material as the eye side wear rings
for abrasive service, per SBPI
NCR 155599, 155766 and 155767.

Resume testing upon completion
of corrective work and close-out of
referenced NCR's.

-002 02/02/98 Observed leakage Replaced flowserve model #982 02/11/98
from pump air seals. seals with new "wavy face"

technolgy seals. Rechecked pump
air seal flowrates per steps 1.8
and 1.9.

.

HNF-2504, REV. 0 ATTACHMENT I PAGE;^P



PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST

LJ

^

REVISION NO.
HNF-1857

ATTACHMENT E
PAGE 3 OF 3

-003 02/17/98 When B pump was 1. Replace MOV-3125AK 02/19/98
started, pressure valve body with valve body
sensors (located from first stage drain valve
between the A pump (MOV-3125AJ) and resume
closed inlet and testing (concurrence by Jim
discharge 4alves) on Collins FDNW Lead
the A pump loop also Engineer).
indicated a pressure
rise. This indicates a 2. Procure a direct
leakage path from the replacement valve body
B pump discharge to and install it in the MOV-
the A pump loop. The 3125AJ position.
problem was identified
as a leak through the 3. Verify that this rework
A pump vent valve meets original pressure
(MOV-3125AK). testing requirements by

performing a in service leak
test.

-004 02/18/98 The B-pump VSD VSD vendor to troubleshoot and
goes into either repair. Retest to verify remote
overcurrent or speed changes do not cause the
overvoltage fault drive to go into fault and ZI t°I y fi

which causes the shutdown.
speed drive to shut
down. This happens
intermittently when the
VSD is given a remote
speed change from
PCU-2.

•

HNF-2504, REV. 0 ATTACHMENT j Pq(^,Ea-
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PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST

REVISION NO. Q
HNF-1857

ATTACHMENT E
PAGE 3 OF 3

-005 02/19/98 Both the A and B- Pump vendor to troubleshoot and
pumps exibit high repair. Retest to verify vibration is
vibration at certain within acceptable tolerance.
RPM. The vibration on
the A-pump exceeds
the high vibration

O V G D 7 0setpoint which causes
the pump to 0 AL )P u,J cc.1,ST g
automatically
shutdown. Typically A
pump exceeds.60 IPS
at approximately 3,000
RPM and B pump
exceeds . 30 IPS at
approximately 2,950
RPM.

- 006 02/19/98 Both A and B pumps Write ECN to correct logic (unlatch
restart automatically start signal)and wiring (start/stop
after a VSD fault inputs reversed) at PCU-2 and
because the start retest that pump does not restart
signal from PCU-2 is after a VSD fault.
latched in and a VSD 3 2^19g
fault does not unlatch
the start signal. Also
the start/stop inputs to
the VSD's are
reversed.

•
--- -

HNF-2504, REV. 0 ATTACHMENT I PAGE236



PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. Q ATTACHMENT D

^

TEST EXCEPTION REPORT

TEST PROCEDURE NO. & SECTION: TEST NAME: T.E. NUMBER:

HNF-1857, 7.23 POTP-007 INTEGRATED TEST TE-001

DESCRIPTION OF PROBLEM:

Pump P-3125A is locked up, however motor turns freely when decoupled from pump.

ORIGINATOR: IMPACT ON TESTING: X HOLD FOR RESOLUTION 0 CONTINUE

n A 12/20/97M. D. Gerken M. Den 12/20/97
,9

"ORG: DATE: TEST ENGINEER DATE

DISPOSITION:

Disassemble both pumps P-3125A & P-3125B under vendor supervision and determine cause of lock up.

Vendor determined that the pump locked up because it was provided with a non protected (non overlaid)
surface on the hub side of the impellers. Both pumps were modified to include a hub side wear ring and all
wear rings were overlaid with the same type of material as the eye side wear rings for abrasive service, per
SBPI NCR 155599, 155766 and 155767.

Resume testing upon completion of corrective work and close-out of referenced NCR's on 01/23/98.

,s Ec fiTTAGHeA 3 Ed402 /ZEjoOR.j^

DISPOSITION AND RETEST REQUIREMENTS BY: DISPOSITION AC IONS COMPLETE:

M. D^G^racen 02/10/98
^^' ' ^Veri d 2 jO

DATE DATE

QAE CO URRENCE WITH DISPOSITION (if required): RETEST COMPLETE:

VI0112

DATE TEST ENGINEER DATE

^
--._... ----_._. - ----^

HNF-2504, REV. 0 ATTACHMENT I PAGE;LN (j
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N, i , ^: : :•i' ^j? i; . „+

NONCONFORMANCE REPORT
Page

of

I,t2'4^

ject No.

W-058
W.O. No.

C12300
Location (Bldg./Area)

Bldg. 6241-A/200W
Safety Class

3

NCR No. -

(FDNW-18)
-

Job Title

Replacement Cross Site Transfer System
Requirement(s) ( Including source document numbers, revision, paragraph, etc.)

Procurement Specification, W-058-P1, Revision 2, "Slurry

DistributionC'--_4^5 10-'2S ^12

-w8^r Fnraw

J 0 Knight 1,3

Transfer Pumps" NHC
J L Gilbert 1,3

Section.3.3.4 states: "The pump, motor, and ancillary eq uipment E A Pacquet Z3.q-11,3
G L Parsons 1 3

shall be designed for 10,000 hours of intermittent ope r ati on C Van Katwijk
,

1,3

without maintenance..."
FDNW
AIFiles 1,3
Q C Files
Records Managemen

1,3
t 3

Const Doc Control 1,2
Compliance Assessment

1 2

Description of Nonconformance: Qual l t,y Engrg

PM/J L Henderson
FCE/T E Nemzek

, ,
1,3
1,2,
1 2

During the performance of the Pre-operational test ( POTP-007 ) J R Collins
, ,

1,2,-

the slurry transfer pump P-3125-A failed to function properly.
J E Thomas
QA/L R Hall

1,2,
1 3

It was noted during the performance of step No. 7.23, on 12/20/97, J A Peltier
,

1,3

that the pump siezed. See Supporting Document HNF-1857.

HNF-2504, REV. 0 ATTACHMENT 1 PAGE13/
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Date
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NONCONFORMANCE REPORT (continued)
Page il-t2-4°o

2
of

9 position

q Use-es-is' q Reject q Repair' ® Rework .
'Justification Required

ASME Code Related ® No q Yes

( ASME Code Section )

Cause Code

MOS9

NCR No. W-058-27
FDNW-^H^^

Disposition Instructions ( generally not required for use-as-is and reject dispositions):

Sn^^PY IJ%i5^0.r 10Ltirr/JS to r2WO/- irlnOPllPrJ ,72y 2r

AIL1z /^/O. L SS? ^oC-, SPC G^4CP^.r

ECN (generally required for repair and use-es-is dispositions):

q Yes ® No If yes, ECN No.

If no, provide explanation: /\(,4

Disposition Justification ( if applicable):

puw p i^ oe Ilers recoorlc eH 4a, c e f/oe & ea.r ,0a.r4s o t

h e p o F^e^ t rti G; I
f' r'` /

HNF-2504, REV. 0 ATTACHMENT 1 PAE^3>

Approval/Concurrence: - .

, Constructio n Approval Customer Projects Approval

CF/CM Engineer f.) A Date 0 tA Engineer -,// 2K 'P4q4G1^.L Data 1-12J / r
C^.I.,PP^2bo.as f.1AC:)

Field Quality Engineer d^- Date ^`-^ QA SEF t^c-.e^Lwt APP200AL Date f--7eR

Desig pproval Other Concu rrence

^Design Enginee Date FDH Date

J1 R.C.oUu s

Lead Engineer Date AI/ANI (ASME) Date

Quality Engineer O' ate FDNW Code Eng. Date

4lZ.l-FAI,I ^F4Nw^

PSafetyEngineer ^0, Date 'NJ i^k Environmental Date

Closure

q Disposition Completed as Directed

Originator or Repres n ./J ate

q Ot er (Explain)

^/Ct^ lSS^Cfi ^

,z ")vS

't 1 f'^c391/c ^%YEC° oL ^

pervi-or - Date

^ / ^ C^ ' J'CAL
4;/ 6':dAN19-99r1R In9/Q71



JAN-06-96 12=53 FROM:SUL2ER BINGHAM ID:226 5242 AC^^

-^3

O^PACE 1/

\ SULZER PUMPS-A^

®

Suizer Bingham Pumps Inc., 2800 N.W. front Avenue. Portland, OR, U.S.A. 97210-1502

Fluor Daniel Northwest Inc.
2355 Stevens Drive
Richland, Washington 99352-1100

Attn: Mr. Jack Henderson

Subject : NCR ReRort No. 155766 & Efficiencv Uadate

Dear Mr. Henderson:

Between Bearfngs Business Unit
Kevin M. Harold
Product Group Manager

2800 N.W. Front Avenue

Portland. OR 97210-1502

U.S.A.
TeL (503) 226•5354
Fax (503) 226-5242

Your reference: MZ4-APX•80708

Our reference: 1E776P77

Date: January 9, 1998

Please find attached the NCR generated in our factory for the rework described in our previous letter.

Please also note that an error was made in the hub ring efficiency calculation_ When the correct values
are used, the calculated losses due to this upgrade are less than 0.2% which is negligible.

If you have any questions or require additional information, please feel free to call me.

Best regards,

Best n:gards,

4 la44
Kevin M. Harold

HNF-2504, REV. 0 ATTACHMENT 1 PAGEa33
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JAN - 08 - SW 12 : 5 4 FROM:SULZER BINGHAM ID:226 5242

JUL[.tH tSIN(aHAM PUMPS INC. JJ [, PPG^ F 4{ 0
NON-CONFORMANCE REPORT (NCR)

FORM 561A-10

Ref ProceQure H312 Note; All notationsc:c^mentation to be in black ink.

PAGE 2/2

NCR No. 155766
Sheet t of

RT DESCRIPTION

L^^Er1T

ITEM (ASSEMBLY) NO.

ZO4

S`.'-=fAL NO..

iE'?Z tc
SALES ORDER NO.

(^ Z-7

WORK ORDER^°.

RAWING NUMBER REV.

g tE??ce-a8
MATERIAL PATTERN NO.

rs/^
iSx'AT10N

P^.,
SUPPUER E

t"7a
P.O. NO

at/a.
OTY ON ORDER OTY REJECTED PAR'r STATUS: CC1.tPLK INCOMPI..^ O.C. ORDER &TINON-Q.C. ORDER Q

COMPONENrNO. , f^
i^

tAStOPERCOMPL
N(

MATERIALTRACECODENO.
`. )

uNE qiY NOTE: FOR REJECTABLE COND1170NS, R_=CRT THE REQUIRED
CONDiT[ON AND THE ACTUAL CONDITION.

GR'ID" iMAP LOCATION

ALPHA _^^ No.^

1

2

3

f

4

s

7

s

10

REPORTED BY: DATc ^
tpiease Princ Namet

nPPROVED BY: DATE: p
•OuaGrr Deot OnN O

SIBILITY COOE: ^ ERROR COD '/O PART FAMILY' Z WORK CENTER

LINE ACTION TO CORRECT: L-j - USE AS IS QSCRAP j>qRENOfK Use as Disqos:tlon reairw Engineering' ' 'cn.

Please check a box Q-REPAIR QO'iHER tMRET,.RtN TO SIPPUER " Requires Errcyrser'vg Appro+allCr nort prwapprwed apairr
and FJge+esrirtg Jumifiration for ASME IteotS only.

^'^rr^>G ^cs s 7Z3 D2m-.^i

^3Cts ,^ e^sE c^ Era-^ ^ s r^

D^^^ $ 4 7cs53

^e E c o -a^44-^-37

DISPOSITION BY: ŷ^ DATE p ^ e
rPlnvw Print Nnme [^. ^ eJ O O

A PROVAL ancffor CONCURRENCE
(Ouali DepanmentYnallctteckL:ereOuieeC:+G'. =eSOebi+torrequireQB?provaiSandOr^rrence)

SIGNATURE DATE

G Manuf. Enginee

2a-0-esign Engineer

SIGNATURE DATE

Specify Otfier(s)

C3 Other

Purchasing [] Other

Quafity Dept. ^a= Q Other

Cf Check box'tf 10CFR Part 21 is reportabie Reported by:
Q Check box if Corrective Action is required (Stgnirtcaru or Remxritg c«teit»rts) Approved by:

NCR Action ComDt_ (Bv Oual'ttv Deot. Onivl CLOSEDBY: DATE:



FEB-26-9B 13:03 FROM:SBPI PDX CONTRACTS

u

n

Telefax

Date: February 26,1998

To: Fluor Daniel Northwest Fax 509-373-6303
Lanny Hall Phone 509-372-0583

Pages: 4 (including this one)

ID:5032265583 PAGE 1/4

SULZER PUMPS Jai
Division of Sulzer Roteq

Sulzer Bingham Pumps Inc.
Between Bearing Pump
Bob Fowler
Contracts Administrator
2800 N.W. Front-Avenue
Portland, OR 97210-1502
U.S.A.

Tel. (503) 226-5280
Fax (503) 226-5583

Subject: Transfer Pump Contract # DE-AC06-87RL10930
Purchase Order MZ4-APX-80708

SBPi S/O # 1 E776I777
QA signed NCR Reports # 155599, 155766 & 155767

Dear Lanny,

Following up on your phone call this afternoon moming, attached is the information you requested with

regards to the closed NCR reports:

Should you have any questions or need additional clarification, please call.

Best

^
rd"r^

Bob Fowler

cc: Kevin Harold
Tom Richfield

• HNF-2504, REV. 0 ATTACHMENT I PAGE^gy
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FEB-26-9B 13:04 FROM:SBPI POX CONTRACTS ID,50322H5583 PAGE 3/4
JULLti1 CINCSFIAM YUMYJ tIVV-

saONLONFORMANCE REPORT (NCR)
NCR No. 155766

FORM 561A-10 .
Sheet^

Of

<:-2^
Refgrocedure H31.2 Note: AII noratiotts/docurnentaticr•. to be in black ink.

P RIPTION

V-^-^r

ITEM (ASSEMBLY) NO,

2QO
SERIAL NO.

I E1 2b
SALES ORDER NO.

IJr. "7 -7 4z^
WORK ORDER UO .

N
DRAWING NUMBER REV. MATERwL PATTERN NO. LOCATION SUPPLIERNA E

c..tre.
P.O. NO.

tit/ra
= QTY ON ORDER QTY REJECTED

k
i

PART STATU6 COMPL KINCOMPL.Q O.C. ORDER b<,NON-0.C.ORDER Q

COMPONEM•NO. - LASTOPER.COMPL uATERU.LTRACECODENO,

LtNE OTM
NOTE:FOR REJECTABLE CONDRIONS, REPORT THE REQUIRED
CONDITION AND THE ACTUAL CONDITION.

GRIÔ ^b1AP LOCAT̂ I(Ô N̂

ALPHA _r (_,A NO.=fF

1

2 r

5 - ^ {o ^ _ _ -.•(Q/ 9 g .

y Y G ^1A O^ S Fr

$ ^"c^ f N I>v S - U

9 •

10

REPORTED EY: DATE:

. P'vi Nama ^jdlh^

APPROVED 8Y: DATE p
(OcatM DL r. Onlvr O

NSIBILITY CODE '^ ERROR OODE lO PART FAMILY: '/

F

WORK CENTEN

UNE Uae r' is tXsPOStiCn reyu'ves Engineerirg j yt76qrion.ACTION TO CORREC•r: " USE AS IS QSCRAP f^,REWORK "

Pleasecneckaxc "" REPAIR OOTHER Ej RERIRNTOSUPPLIER "• ReWkres EnglnePSiryApawatfornenpre^ppoved2patrs
ard Enjineerirg JustifR2tbn for ASME iicrns onty.

^KiS r^ '^5^ c^1C^ • P^ S ro
DR^^^ $ 4 783

czv_ E ^^'- o-ar4^t 3-7
s^

DISPOSITION BY:

(Plql.g.Pir:t N2r::e1

APPROVAL and/or CONCURRENCE
(Qua:iy D2P3r:nCn; ShZ11 caeCk thE reCulrgd S^gnalCr2 bozas bebw lor reyulRd 2p?rOVa15 3r:2lor Gor.;,^tfen?E) '

SIGNATURE DATE

C Manuf. Enginee

12215;6sign Engineer l

SIGNFTURE DATE

Specify Other(s)

ED Other

Purchasing O Other

Quality Dept CD Other _

ED Check box if 10CFR Part 21 is reportable . Reported by:
E3 Check box if Corrective Action is required (stgniscant or P.eccunsng Conditions) Approved byr

NCR Action Compl. (By Quality Dept. Only) CLOSED BY: DATE:

uniF?qna REV. 0 ATTACHMENT I PAGE^(c



. .. ..^..:, ^. .,r"iP

$tit1ER BINtiNAM PUMPSVNC , NON•CONFORMANCE REPORT,(CON'n

^ r!{ QUAUIY /496URANCE DEPARTMENT .

Report Re}ectable Co+xitHons ArtdlOr Dfepositbq $efow

Lkw

A ^ •

49 - ^i.'•il^ ,7<,"r'9^Ir" ' u

• ' . . . • 7.4:^lhiqq,:T9'.

D

:) •,'l.T!^ry,Ljl!
. .

^t^ . , ^ .. •; r.:.^' tif ^';

Q,>yS9

. •" ^ ^: ^^

• • s:at:{;.•d'^p...+^},
f ,. r
_. " .

r ,• ^ . . .1:r:3 .^F+^

:j• 'i.':,qilYS. .

^ '^ ^ •a`f's^''î̂ 'si{^
----'==«

^tl .st^vKx<r,i+ti^: •7^#
^ .--.^r.• ;:;

.._ _. .. ._ .. .. _ ^

-s^

._^_ i'_•.- ,
_..,...._.-^.-

.. ,...1 t . _ . .:,

^ i . ^

....._ ....

^ -_
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FEB-?,.6-98 13:04 FROM:SBPI PDX CONTRACTS ID:5032265563
JULLC,tS GINUt1AM YVMYJ inc..

NON-CONFORMANCE REPORT (NCR)

FORM 561A•,D

Ref Proceclure H31.2 Note: All notationsfoocumcntation to be in black ink.

PAGE 2/4

NCRNo. 155767
Sheet I of ^9-

DESC.'RIPTION ITEM (SSEMgLY) NO. SERIAL NO. SA1FS ORDER NO. WORK ORDER NO.

A`/arr
DRAWINGNUMBERREV.

g_ E-7? L-08
MATERAL

/d
PATTERN NO.

t^ I a
ATION 1 SUPPLIERNAME

^M ^sY "IN,
P,O.NO.

i-l ls,
OTY ON ORDER ON REJECTED ^ PART SfATUS: COMPL7Srl INCOMPLQ O.C. ORDERjo_NONQ.C. ORDER Q

COMPONENT NO. OPER. COMPL MATERIAL TRACE CODE NO. P,^ t r,a

I.
UNE QTY

NOTE: FOR REJECTABLE CONDITIONS, REPORT THE REQUIRED
CONDITION AND THE ACTUAL CONDIJION.

ID MAP LOCATIOGR

ALPRA N1A._ NO.^
F

4

5 l 8

6
•

^ See- N. S S`?!o !=. - TF-kS^'( G-1.-3r- 1> uo^`

$ 5 ,P-^-7ta ?-,.s }..t.c>D

s p^ ^

REPORTEV BY: DATE:

as9 Pr.nt N3me} i.^^Ct^'^ 5

APPROVEDgY-DATE:
(Qu3Gty Dept.O^ 8

PONSIgILITY CODE: /.

^'"

ERROR CODE: f ^ . PART FAMILY: //^ WORK CENTER^^

LINE CT:ACTION TO CORRE L-j-USE AS IS SCRAP EwORK ^ Use ax is D'sposdlon rEaurces EngirMering justiTCation.

Plea;e d+sck a box Q*REPAIR BOTHER RETURN TO SUPPLIER Require9 Ergineer{ng Approval foc non preapproved!¢pai¢
• aM Exy:.^x'ar(ng Justircatbn for ASME uerrs only.

7 2G^)o^ t ^ s-^ o D^u>iu s

_ t^^^ro -ZS $-t>= ?-7^ -Z v

7 ^us LJ
R,e,-w ^ ^ B 78

7 ^ 14-
^

DtSPOSITION BY: ^/^ DATE: A ^ ^ -

?IC.'.NP:fntNamel-

APPROVAL and/or CONCURRENCE
(Qcali.y DcA:r:^?f.! 5^,all o^sU ;h0 reqelfeC nign3tu^C boxgj b21ow for RpUlred tppreveli an4^`or eencurrCnC6j

SIGNATURE DATE

CI Manuf. Engineer

CryDesign Engineer t y ^^

SIGNATURE DATE

Specfy Other(s)

O Other

Purchasing O Other

y-^^94yQuality Dept ED Other.

O Check box if i OCFR Part 21 is reportable Reported by:

O Check box if Corrective Action.is required (Si9nircaraor Reco,mng Conditions) Approved by:

NCR Action Compl. (By Quality Dept. Only) CLOSED BY: DATE: 2
, . . R ^-..-----

HNF-2504, REV. AT0 i"ACHMENT 1 PAGEa38



;^ WMBHAM PUMPS INC . NON CONFORMANCE REPORT (CON^^^; g^

AitTYA^^
tiEPARTMENT

^ ^{ Releclable Gondlllona AndlOf oit^^ Belowl'

i ltit li R
lkm ^H•
- ,•. • ^ • •• ;^^^ttr^+^ ^^
- l( tn • ^ , -_

.

- . 0 5B
ur y^- ^

^ -- :_n. • ^

i.r--

^ ^•

59

1:11 ,

: ^:t: )!^R)fSFMT1iM^ ^ .
^=-

• ^r-.., Pf2r F^

:.i.:.5it^y;^Q^1^ • .

.:.::1
:'.dKC'f1

7

. . .rr.•r^

. .1 1 0019.

Idq

^ ' ..:r{:•:^^!K{i/)^^
.

,1. 2^1r•1w*
Ito

, - . . r- rtij;;'xi.t^f}'^1 •

^..,,te=^4^%r^^`
_._,.

^

.1^ .
NP

qm

^ :xhr.;`.:b`'rlty44^^

1 .,12:',11:^!;.

.^- ---..
^._'-J_ 5 _._^_-...-^-.-___'•^....J..

_.;.
..:^.G^t

.. .^:.;1:;
`.

•

^.^

^
,.

_

^,. . . . - li;•?::i.;!

__

ilt).

"'

'

.--- ---- -- --, --- .--
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FEB-26-9EI 13:05 FROM:SBPIPDX CONTRACTS ID:S032265563

'tbRM 567A-70

Ref Procedure H37.2 Note: All nctations/dccumentation !o be in-black ink.

PAGE 4/4

NCR No. ,_55rJgg

Sheet _ of

PART 0 CRIPTION

T ,

ITEM (ASSEMeLY) NO.

0.3

SERIAL Np.

N

SALES ORDER WORK ORDER NO.

41._5-rl.7A^K ^^^Z^^3

D .' NUMBER RE^. -

frP Y

MATERIAL PATTE NO.

^
CATION .

55`(
SUPPUER NAME P.O. NO.

OTY ON ORDER r

!

QTY REJECTED PART STATUS: COMPL. Q INCOMPL. Q.C. ORDER • NONQ.C, ORDER

COMPONENT NO. 3 LAST OPER. COMPL; hfATERIAL TRACE CODE NO.

^
QTY NOTE: FOR REdECrABLE CONDn7oNS, REPORT THE REQUIRED

CONDITION AND THE ACTUAL CONDITION.
GRID h P LOCS7fON

ALPHA NO.

r
A55

.2

- 9 ( D

4 A ^ZDTD2 p/S /}SSE/nst E^ - zrS Tf65iocq cr^ ^U

5 I ) - T W E T?.7 r

6j .
7 .'.F/DI^

^ L> ^ •^ ' .

io
REPORTED BY: DATE: ^

^
APPROVED Br' OAT ^ ^^
(OuarniDept.O. •• ,

Sr r:SiBILrrY CODE p ERROR OE: /O PART FAMILY: WORK CBNTER:

UNE ACTIONTOfARRECT:Q-USEASIS QSCRAP UJst4JORK UseasisOis^dronreRuresEng;n._cringj ' tlon.
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SULZE`PUMPS

Sulzer Bingham Pumps Inc., 2800 N:W. Front Avenue, Portland, OR, U.S.A. 97210-1502

Fluor Daniel Northwest Inc.
1100 Jadwin Ave
Richland, Washington 99352

Attn.: Jack Henderson - Project Manager
Bob Kitchen - Purchasing

Subiect : Transfer Pump Contract # DE-AC06-87RL10930
Purchase Order # MZ4-APX-80708
SBPI S/O # 1 E776/777
Reply to Telephone Conference Call, February 6,1998

E

Dear Jack,

Between Bearings Business Unit
Kevin Harold

Product Cell Manager

2800 N.W. Front Avenue

Portland, OR 97210-1502

U.S.A.

Tel. (503) 226-5354

Fax (503) 226-5583

Your reference: MZ4-APX-80708
Our reference: 1 E776/777

Date: February 18,1998

In response to the conference call meeting minutes dated February 6,1998, below is SBPI's
responses to the questions asked.

1) Have SBPI explain the events of pump failure and their understanding of the mode failure.

Action Item: SBPI to provide a written failure report including closed out Non Conformance
Reports and corrective action.

Anticipated Completion Date: See explanation below

The element picked up because the pump was provided with a non protected (not overlaid)
surfaces on the hub side of the impellers. This design was not suitable for the abrasive nature
of the product. A hub side wear ring was added and the wear rings overlaid with the same
type of material as the eye side wear rings for abrasive service.

Copy of closed out NCR's 155766, 155767 & 15599 enclosed (mailed to Jack Henderson on
January 28,1998)

2) Have SBPI explain the corrective action taken in detail.

Action Item: Explanation provided in topic 1

• 3) Have SBPI assure us'that they have designed this pump to meet our specified requirements,
specifically stating some of the design features and design verification methods use to assure
that these requirement were met.

HNF-2504, REV. 0 ATTACHMENT P PAGEauy

c:\dafa11e776z4.doc,18.02.98,08:52 Page 1!4



SULZER PUMPS^^
Date: February 18,1998

• Action Item: SBPI to provide additional information on SBPI pump applications. In addition,
they will certify that they designed and manufactured these pumps for the
specified life and service.

Anticipated Completion Date: See explanation below

Sulzer Bingham Pumps certifies that we have designed the slurry transport pumps to meet the
operability, performance and life requirements set forth in the pump specifications.

The pump selection due to the head and flow rate required a multistage pump (although the
optimum pump for slurry services is a slow running single stage pump; this pump will not
provide the necessary dynamic head required). A single volute pump design was selected to
provide two advantages:
1) The volute passageway is larger than a double volute design for the same flow (this.
provides improved flow of particulates and reduces erosion by reducing turbulent flow at the
side walls)
2) The volute cavities are more easily drained due to improved accessibility caused by not
having a long cross under passage..

The metallurgy selection of duplex stainless is because this material provides the best
combination of corrosion and erosion protection of common cast materials. This material is
used almost entirely in the sea water injection pump services where the erosion / corrosion

• problems are severe due to high fluid velocities inside these high speed machines combined
with corrosiveness of the saline water. Wear parts are overlayed with a cobalt hardfacing for
increased erosion protection. [The hardness of the overlayed surfaces > HRC 58 (543 HB).
Sophisticated materials which are sometimes utilized in the classic "slurry" services were not
utilized due to the added complexity of the design and the increased risk of brittle materials.
Sometimes the overall reliability of the pump is jeopardized by this added complexity. •

4) Have SBPI explain that the discussion this past week regarding possible monthly rotation had
to do with achieving.the optimum pump life in light of the long storage period predicted and in
no way indicated that the specified requirements can not be met without any maintenance.

This should be followed by a discussion of the possible periodic pump "bumping" with the
pump full of water and both suction and discharge valves closed. This would achieve the
optimum pump life while minimizing the ALARA concerns.

---
Action Item: SBPI to provide written procedure for both of these options including

appropriate cautionary notes and advice.

Anticipated Completion Date: See attached instruction manual supplement

5) No action required of SBPI

• 6) Have SBPI describe how this pump would physically deal with a slurry as specified. For .
example, describe the pressure difference across the bushings and wear rings and the direction
and volume of flow. Also discuss the wear characteristicof the differentmaterials used in areas
of the pump subject to either high velocity flow and the related erosion or high wear areas.

HNF-2504, REV. 0 ATTACHMENT PAGEay3
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SULZER PUMPS A^
Date: Febmary 18,1998

• Action Item: SBPI agreed to provide a summary of this discussion, correlating the technical
requirements and the pump features.

Anticipated Completion Date See explanation below

Pump surfaces running in close proximity to one another are located at each side of the pump
impellers, the center bushing•and throttle bushing. It is at these surfaces where abrasion
resistance is a design consideration. The other areas of the pump where the pumpage can
cause wear to occur are described as high velocity areas.

SBPI has overlaid the wear surfaces, described above, with two hardness grades of Stellite.
This provides a material combination that is resistant to abrasion due to particles in the
pumpage, as well as the ability to tolerate contacting motion between the stationary and
rotating components.

The other areas of concern for wear related mechanism resistance are "high velocity" areas of
the pump. These are areas where the fluid velocity is greater than about 40 feet per second.
The pump case and impellers are cast from duplex stainless steel. This material provides
excellent protection from both corrosion and erosion wear mechanisms.

See WP-681. (attached, 9 stages) with regards to the flow paths through the pump during
operation and the principles relating to axial pump thrust and product lubricated bearing

• stiffness. The higher viscosity fluids provide for a higher bearing stiffness which is a benefit to.
the design.

The design life is based on a minimum of 10,000 hours as specified by the contract.

7) Have SBPI clearly identify their general inspection procedure for the MSE pump line and how
it is designed to ensure that the equipment meets the design requirements.

Action Item: SBPI to check on the data package question raised by John Verderber.

Anticipated Completion Date: See explanation below

Item 4 Question Mark (?) Element Assembly Checklist for SIN 1 E777

Impeller stack-up is O.K. for element assembly?

This check is to insure the impellers are assembled on the shaft to eliminate the vanes being in
alignment with one another. This check is done to insure there is not a vane passing
frequency problem (usually shows as a vibration problem on test). The mechanic who marked
the paperwork with a"?" had a question with regards to the stack up. The test engineer
inspected the element and determined there was not a problem. The unit was assembled and
performance tested. The vibration readings were well within acceptable levels. The element
assembly check list was not corrected to remove the "?" mark. On the warranty re-build

• element assembly check list item was checked off as acceptable

HNF-2504, REV. 0 ATTACHMENT I PAGEayq



SULZER PUMPS^0
Date: February 18,1998

• 8) Have SBPI explain the reason for the. difference in the minimum speed stated in the SBPI
instruction manual and the more recent response to VFD start up procedure that recommends
2500 rpm. Ultimately, whatever is decided should be in the instruction manual for future
operators.

Action Item: SBPI will provide a written addenda to their instruction manual adding specific
information on'starting the pump with a VFD.

Anticipated Completion Date: : See explanation below

The pump on startup should be brought up to 2500 rpm as quick as possible. After reaching
2500 rpm, the pump can be operated anywhere on the curve from 1200 rpm to 3600 rpm.
Ramping up to 2500 rpm and reducing back to speeds below 2500 rpm it not required once
the pump is. running. SBPI will provide a supplement to the instruction manual noting this
change in operations procedure.

9) Have SBPI discuss the reason why Flowserve ( BW1IP Seals) decided to replace the
mechanical seals.

Action Item: SBPI will provide revised mechanical seal dravJing and a letter from the seal
vendor explaining the reasons for the change, acknowledging that the new
design is interchangeable with the old design and can operate with the same
parameter.

Anticipated Completion Date: See attached letter from Flowserve dated 21 January 1998

Should you have any questions, please give me a call.

Best Regards,

Kevin Harold
-- -Product. Gell-Manager - - -- - -

cc: Don Spencer
Tom Richfield - Field Service
Bob McCain - L.A. Sales

•
HNF-2504, REV. 0 ATTACHMENT I PAGE^
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TECHNICAL DATA
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SULZER BINGHAM
TECHNICAL DATA - TYPE MSE
FLOW DIAGRAM- SINGLE SUCTON
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47O 7 PUI11APS

1 E776/1 E777 INSTRUCTION MANUAL SUPPLEMENT

RECOMMENDED PROCEDURE FOR 1E776/1E777

HANFORD TRANSFER HORIZONTAL MSE PUMPS

LONG TERM MAINTENANCE FOR INSTALLED PUMPS

WARNING: Seals must have gas purge maintained at all times when oumn is flooded.

This procedure outlines three (3) methods that can be used for pumps which may have long terms
of inactivity between in operation:

OPTrONI FULL OPExrtTION - (Frequency: 15-30 minute runs every month)

The purpose of this monthly run is to circulate the oil around the bearing housing to prevent
corrosion of metal parts:

0

1) PARTIALLY CLOSE DISCHARGE VALVE

2) START NITROGEN PURGE TO SEAL

3) OPEN PUMP SUCTION VALVE

4) OPEN VENT VALVES, ENSURE PUMP IS COMPLETELY PRIMED

5) CLOSE VENT VALVES

6) START PUMP, BRING UP TO 2500 RPM (WITHIN 5 SECONDS)

7) FULLY OPEN DISCHARGE VALVE AND ENSURE PUMP REACHES BEST EFFICIENCY FLC)W

AND DESIGN PRESSURE

8) OPERATE PUMP FOR 15-30 MINUTES

OPTION2 'BUMP' OPERATION - (Frequency: Once every three (3) months or less)

Due to discharge system pipe work not being available/operational, an alternative is to 'bump'
start pump (i.e. pump operates for approximately 15 seconds against fully closed discharge valve):

.

1) FULLY CLOSE DISCHARGE VALVE

2) START NITROGEN PURGE TO SEAL -

3)-'OPEN PUIvffySUCTION VALVE- - - - -

4) OPEN VENT VALVES, ENSURE PUMP IS COMPLETELY PRIIvIED

5) CLOSE VENT VALVES

6) START PUMP, BRING UP TO 2500 RPM WITHIN 5 SECONDS

7) OPERATION AT 2500 RPM IS NOT TO EXCEED 10 SECONDS, (DUE TO TEMPERATURE

INCRIlASE IN PUMPAGIi,) TiIEN S"I'OP PUMP (COASTDOWN'CIME IS ACCEPTABI.E AND

DESIRABLE)

TECHNICAL NOTE: The main concerns with infrequent operation is moisture in the bearing
housing, which could cause corrosion, For this reason, SBPI selected a
synthetic oil due to: HNF-2504, REV. 0 ATTACHMENT j PAGEa^^

Page 1
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1 E776/1 E777 INSTRUCTION MANUAL SUPPLEMENT

RECOMMENDED PROCEDURE FOR'I E776/1 E777

HANFORD TRANSFER HORIZONTAL MSE PUMPS

LONG TERM MAINTENANCE FOR INSTALLED PUMPS

P Does not emulsify with water
0 Synthetic corrosion inhibitors ironically bond to metal surfaces

displacing water and other contami.nation's

Synthetic oil reduces operation time to every three (3) months,-although every month would
be even more desirable. Bump starting for 15 seconds (plus coast down time) will allow the
oil rings to disperse synthetic oil throughout the bearing housing ihternals.

OPTION3.REMOVE BEARINGS AND SEALS -

If the time between installation and pumping contaminants is long (>1 year) and pump is dry,
bearing and seal removal from shaft should be considered:

• Advantages: ^ No maintenance (i.e., pump operation/turning not required)
No risk of corrosion in bearing housing

The procedure is:

1) REMOVE COUPLING, BEARING HOUSINGS, COMPONENTS AND SEALS
2) COAT BEARING AND HOUSING SURFACES WITH RUST PREVENTATIVE (SHELL ENSIS FLUID

No. 210 OR EQUAL). ENCLOSE DESICCANT (BAGGED, NON-I-IALOGENAI'ED, NON-

DELIQUESCENT, CHEMICALLY INSERT SILICA GEL TO COMPLY WITH MIL-D-3464-D,

TYPE 11). SEAL OFF WITH PROTECTIVE TARPAULIN

3) REMOVE SEALS. STORE SEALS IN ACCORDANCE WITH SEAL MANUFACTURERS

INSTRUCTIONS.

4) PUMP ROTATING ELEMENT RESTS ON STATIONARY WEAR RINGS (NOTE - DO NOT TURN
- - - -SHAFTf

5) BLANK OFF STUFFING BOX WITH WOODEN COVER AND WRAP WITH TARPAULIN TO

PREVENT ENTRY OF FOREIGN MATERIAL

6) SEAL OFF EXPOSED SHAFTS WITH TARPAULIN

TLCilA7CAL NoT :: During rebuild/start-up a SBPI Field. Services representative is
recommended. It is also recommended, that if the storage period is

• excessive (>1 year), all elastomers (in seals) and bearings should be
replaced prior to 'contaminated' start up.

HNF-2504, REV. 0 ATlqCHMENT I PqGE'yg
Page 2
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PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. ATTACHMENT D

L
TEST EXCEPTION REPORT

TEST PROCEDURE NO. & SECTION: TEST NAME: T.E. NUMBER:

HNF-1857 POTP-007 INTEGRATED TEST TE-002

DESCRIPTION OF PROBLEM:

Observed leakage from pump air seals.

ORIGINATOR: IMPACT ON TESTING: O HOLD FOR RESOLUTION X CONTINUE

M. D.9

S^

erlC^n 02/02/98 M.,SD GeXken 02/02/98

ORG: DATE: TEST ENGINEER DATE

DISPOSITION:

'JE'GA#NG1.0Q

Replaced flowserve model #982 seals with new "wavy face" teehnal^j^sea ls. Rechecked pump air seal
flowrates per steps 1.8 and 1.9.

SGE 4 T7-9G^4 E.O V Er+4O^. JZE/.o 02FF.

DISPOSITION AND RETEST REQUIREMENTS BY: DISPOSITION CTIONS C MPLETE:

M. D. Ger 02/03/9812. ^

Verifi d ^ ^

02/11/98

..

DATE DATE

QAE C NCURRENCE WI H DISPOSITION (if required): RETEST COMPLETE:

2/03/98 M. D. G RKEN 02/11/98
^•^

ATE TEST ENGINEER DATE

•
HNF-2504, REV. 0 ATTACHMENT 1 PAGEP/y
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SW/IP International, Inc.
Seel O'rvieion

0W Swh• 1305 6eUUoem Teieptnrn
• ,

paeft wiate
Freaer Waahhgron 3608780702
Street BB?28 ^Fev

Fiw Str Suite 08 360 676 1004 ,.
seN^

. . . . ^ _'. . - .

21 January, 1998

Sulzer Bingham Pumps - Portland, OR Plant

Attention: Kevin Harold

CC: Tim Wegener

Subject: SULZER P.O.# 630234 / JOB# 96SEZ123726

Dear Mr. Harold:

The letter is to give notice of several issues regarding the Hanford Plant, Flowserve model 982
seals that are being retrofitted to incorporate the upgraded "Wavy Fa.ce" technology. Hanford
discovered leakage problems with the job seals and contacted Flowserve (Tim Wegener) for
input. Flowseive has agreed to, at Flowserve's expense, incorporate the newer "Wavy Faee"
technology to solve these performance issues. Flowserve will extend the warranty, upon receipt
at the job-site, of the new retrofitted seals. The "Wavy Face" refers to the special "inverted

• wave" characteristic to the surface of the stationary. seal faces. This technology has been utilized
in the high performance compressor applications.for eight years, and Flowserve is implementing
this design into it's dry gas seal models (such as the 982 seal supplied). The seals faces are
larger and require additional radial space. For this job we have engi,neered both inner / outer.
flanges, and sleeves (all to be made from the Hastalloy C). The onlv parts that could be reused
are the springs . The status of this retrofit, that we are aggressively expediting, is for the heavy
Hastalloy C components to arrive in Benicia, CA shop for complete assembly and testing on 1-
31-98. The seals would, upon assembly and testing, immediately be air-freighted to Hanford.

The existing control panel settings and the seal installation procedures will remain to original
specifications. Flowserve will provide complete seal assembly prints for distribution.

Should you have any questions or require additional information, please do not hesitate to

contact us.

- ---._.. -. -- - --• - - -..._
Sincerely,

2=

^

L)anny Trice - . Manager

Tim Nicgeaer - Sa1es k?ngizteer

Marc Hagn - Applications Engineer

• HNF-2504, REV. 0 ATTACHMENT I PAGE^
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PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. 0 ATTACHMENT D

.

.

TEST EXCEPTION REPORT

TEST PROCEDURE NO. & SECTION: TEST NAME: T.E. NUMBER:

HNF-1857, 8.27 POTP-007 INTEGRATED TEST TE-003

DESCRiPnONOFPROBLEM: When B pump was started, pressure sensors (located between the A pump closed inlet
and discharge valves) on the A pump loop also indicated a pressure rise. This indicates a leakage path
from the B pump discharge to the A pump loop. The problem was identified as a leak through the A pump
vent valve (MOV-3125AK).

ORIGINATOR: IMPACT ON TESTING: X HOLD FOR RESOLUTION O CONTINUE

J. E. Dunks 02/17/98 J. E. Dunks 02/18/98

ORG: DATE: TEST ENGINEER DATE

DISPOSITION:

1. Replace MOV-3125AK valve body with valve body from first stage drain valve (MOV-3125AJ) and
resume testing (concurrence by Jim Collins FDNW Lead Engineer).

2. Procure a direct replacement valve body and install it in the MOV-3125AJ position.

3. Verify that this rework meets original pressure testing requirements by performing a in service leak
test.

DISPOSITION AND RETEST REQUIREMENTS BY: TIO S CO PLETE:DISPOSI N

J. E. Dunks 02/18/98
T

Verifi d 7.

DATE DATE

QAE CONCURRENCE WITH DISPOSITION ( if required):

^^- , ^V 2/t ^l Q^

RETEST COMPLETE: n

^Ou^^..^a^vh Z /y ^
CJ DATE TEST EWGINEER DATE

-------^ --------._.
HNF-2504, REV. 0
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PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. Q ATTACHMENT D

•

^

TEST EXCEPTION REPORT

TEST PROCEDURE NO. & SECTION: TEST NAME: T.E. NUMBER:

HNF-1857, POTP-007 INTEGRATED TEST TE-004

DESCRIPTION OF PROBLEM: The B-pump VSD goes into either overcurrent or overvoltage fault which causes the
speed drive to shut down. This happens intermittently when the VSD is given a remote speed change from
PCU-2.

ORIGINATOR: IMPACT ON TESTING: 0 HOLD FOR RESOLUTION X CONTINUE

M. D. G rken 02/18/98 M. D. Ger n 02/18/98

ORG: DATE: TEST ENGINEER DATE

DISPOSITION: VSD vendor to troubleshoot and repair. Retest to verify remote speed changes do not cause the
drive to go into fault and shutdown.

Vendor found drive in no motor test mode which caused the overcurrent/overvoltage problems.

See attached Vendor report.

DISPOSITION AND RETEST REQUIREMENTS BY: DISPOSITION ACTIONS COMPLETE:

M. D. CerAten 02/19/98
g•S^C ^^^ U2/ !Ve ' ed^fLta, ^ Lo yS(

DATE 17' DATE

QAECONC RENCE WITH DISPOSITION ( if required): RETEST COMPLETE:

M. D. Pprken 02/20/98

l̂DATE TEST ENGINEER DATE

• _ _._..------ --
HNF-2504, REV. 0 ATTACHMENT t PAGW
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•

D. TEST PROCEDURE

FLUOR DANIEL NORTHWEST -,44 PARSONS 171004

10. t_ift the bus end of the 400A fuse away from the bus and insulate it

momentarily from the bus with a thin piece of insulalion or paper. if it is a

multiple inverter system; insulate the fuse bypass diode assembly from the

bus as well.

Close the main breaker and allow the drive to start -lip into. its "drive ready"

condition. Don't forget, this will put full do on the m.3in do bus, so normal

caution must still be observed. There should not be any red LEDs

illuminated on the daughter boards. Check with a c:o voltmeter that each

gate lead has approximately -5V between the top two pins of each gate

plug. Check that the plugs are firmly seated and that no wires have come

• adrift.

Setect "PROGRAM' on the keypad and then'PAR4Mt" and'ENTER" and

step down with the keys until 'NO NOTOR" appears. Select 'YES' and

'ENTER' and open the main breaker. Waft a few ;;econds and reclose the

breaker. After timeout, check that the drive is now in the 'NO MOTOR"

mode. Go to "tiAND' and'LOCAL" and pressthe'START' button. The

drive should start and gating should commence as indicated by the flashing

LEDs on the daughter boards. The drive operatinci frequency is not

important but at speeds it will be observed that the C phase (top) and A

phase (bottom) will appear to flash slightly different to the B phase (middle).

This Is entirely normal and is due to the way the signals are generated in

this mode.

• 11. if all appears correct, proceed as follows. Press t!ie "STOP' button and

open the breaker. Allow enough time to discharga the dc link. If the motor

can be disconnected easily, do so; if it cannot, disconnect the three leads

connecting the inverter to the reactor in the bottorn of the unit. Spread the
.-- -_ ---- - ---- - - --HNF-2504, REV. 0 AlTACHMENT i PAGEDS7`
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u

output connections and isolate them from ground. If there are multiple

inverters disconnect them all from their associated re:actors, ensuring that

they cannot touch each other. Reconnect the 400A fuse for the inverter,

together with its bypass diode, if a multiple system. Close the breaker,

watch the de come up, and start the drive. With an ac voltmeter check that

the voltages across the three output terminals are balanced.

Switch off the drive and reconnect the next inverter if fitted). Restart and

check the ac voltages between similar output terminals of the two inverters.

There should be very little difference (typically less than 1V ac). •

Repeat with each inverter in turn until all are running.

• Open the breaker and reconnect the output leads o" the inverters to their

respective reactors. Reconnect the motor if it was disconnected. Select

bottom frequency, close the breaker and restart, observing the motor

current. If all is OK, stop the drive select'NO. MOTOR' and `OFF," reset

the breaker and restart the drive.

HNF-2504, REV. 0 ATTACHMENT l PAGE?S8



k_; } VREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. Q ATTACHMENT D

^
TEST EXCEPTION REPORT

TEST PROCEDURE NO. & SECTION: TEST NAME: T.E. NUMBER:

HNF-1857, POTP-007 INTEGRATED TEST TE-005

DESCRIPTION OF PROBLEM: Both the A and B-pumps exibit high vibration at certain RPM. The vibration on the A-
pump exceeds the high vibration setpoint which causes the pump to automatically shutdown. Typically A
pump exceeds.60 IPS at approximately 3,000 RPM and B pump exceeds.30 IPS at approximately 2,950
RPM.

ORIGINATOR: IMPACT ON TESTING: O HOLD FOR RESOLUTION X CONTINUE

M. D. Ge ken 02/19/98 M. D. rken 02/19/98
^• , <D

ORG: DATE: TEST ENGINEER DATE

DISPOSITION: Pump vendor to troubleshoot and repair. Retest to verify vibration is within acceptable tolerance.

7"j//S ?eST C-7XGG-pT/oN wl(-C. 86• c(-osEO q^.+o T/f'U' /TE^ W/GC_

J36 GH2nir-°D NJ AN 67tGCarzo/v TO THE W- 058 OfiG f'm-r J/

( ,Q,QFfn-ENCt 5 -f'A6/4 /7y 7ES71N4 - C- XGE/oT/OM 1) 19N4 GONS/OS/'Ea

p pv.•n wA"alq...ry jtcr-+.

S^L HTr^cyea V 6l''po,r- R-FPo.iT

DISPOSITION AND RETEST REQUIREMENTS BY: DISPOSITION ACTIONS COMPLETE:

M. D. ken 02/20/98G
^^ . Verifie all

DATE DATE

QAE CONCURRENCE WITH DISPOSITION (if required): RETEST cseaeL[-+e" n yf, d
^p I rovs0 To OHG^ Y^C/ (

DATE TEST ENGINEER DATE

^ . ... -- - ---------- --._. ..,

HNF-2504, REV. 0 ATTACHMENT k PAGE,'-,zr
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CONTEN'FS

1. Introduction
2. Vibration readings taken on A*pump (1E776)
3. Vibration readings taken onB-pump (IEI77)
4. Modat testing
5. IAteral critical speed analysis
6. Other potential excxtation sources
7. Conclusions

F.>!ICYASURES

A-PITMY' (11
Enclosure 1:
Enclosure 2:
Enelosure 3:
Enctosure 4:
Enclosure 5:
Enclosure 6:

Enclosure 7:
Enclosure 8:

T-002 P.02 ' F-B41

C716)
Horizontal lx vibtstiona (POK PIIi, MIFI ") at varioua operating speods
Horizontal overall vtbrations (POH, PIEi, MIS ') ) at various op. 3peeds
Vertical lx vibrations (POV, PN, MN ") ) at vatio us operating speeds
Vertical overall vibrations (BOV, PTV, MLV 1')) at various op. Speeds
Vibration amplitude spectra taken at pump bearing ,housings (2910 RPM)
VibratIon amplitude spectra and time wsvetbrm res dtngs taken at
motor inboard bearing housings (2910 RPM)

Impact test resuha (pump inboard beadng housing)
Impact tett results (pump outboard beating hwgfS)

B-PUMP (1E777)
Enclosure 9: Impact test results (pump inboard bearing housing)
Enclosure 10: Impact test results (pump outboard bearing housi:y;)

BOTS PUMPS
Enclosure 11: Mechatacal tinite element model ofpump rotor
Snclo'sure 12: Results ofnon-linear static ana(ysis (3560 RPbi)
Enclosure 13: I.ateral damped critical speed analyais: Campbell diagram
Enctosure 14; Lstecal dasnpad critical speed analysis: 1" bending atode

1.) POS:

POV:

^ , • PIH.
PIV:

. MIIi:
bAV:

Pump Outboand Horisontai
Pump Outboard Vertiad
Pump Inboard Hadzonnt

Aunpdnboard venieal
Motnr In6oard Horizantat
Motor Inboard Vettipl

1A001

_
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1. INTAODUCITON: •
A root oauea analysis was done for the 18776 / 777 pumps in order +io determine the
source ofthe high vibration levels expe:ienced when testing theseurita at DOE's
FIANFORD site. SBPI's analysis work included taking vibrattoa rea3ings a varloua
locations and operating speeds, modal testing (impact tests) of the b earing housings and
some up front analysis.

2. VIBRATION RBAbYNGS TAKBN AT A-i'UMP (1E776)
Vibration readings were taken at various locations within an operating speed range of
2600 RPM to 3600 RPIvi. With each new operating point investigated, the system was
given enough time to stabilize before taking readings. AA operating conditions were close
to or at Best Efficiency Point (SEP).-
Throughout the vibration spectra obtained, synchronous speed ( lx) is the only frequency
were significant vibration levels occur. In the horizontal plana vibrations peak at 2950
RPK in the vertical plane they peak at ma:dmum sppeed (see Encloxtrea i to 6).

Synchronous vfbration readiap taken on the motor Inboard b earing housing in
horizontal and vertical direction indicate a motor airgap probiem.
In case of high lx vibrations caused by mechanical and / or hydraulic unbalance,

^ simultaneous readings in two directions perpendicular to each other will show a 90' phase
d':fference due to the fact that the force is rotating (with lx). In case of an airgap problem,
simultaneous vibration readings Will be In phase, because the airgap exc'uation force is
stationary.
The readings taken on the motor inboard bearing housing are perfttly in phase, as typical
for an airgap problem (see Enclosure 6).

The vibration levels measured on The motor are very high for this i .ype of equipment
(WF.STINGHOUSE TECO, frame 5009A, 300 HP). At 2950 RPlvithe horizontal lx
vibration levels at the motor inboard bearing housutg is 0.31 ips. The motor pedestal lx
displacement is approxicnately 1 mil peak-peak at this operating piiuit.

Modal testing ofthe pump bearing housings indicate resonance stuations at 49. Fiz in the
horizontal plane (PIH, POIi.) and at 61 Hz in the vertical plane (eae section 4). Theae
resonanee situations are likely to increase vibration amplitudes. However, the.root cause
aoems to be the high excitation induccd by the motor.

ltecent finite element asnlysex on a similar design indicate that nawsal frequencies in the
lx cannot be excited by normal pump operation. But it is likelythat high excitation forces
acting on the cstaing / pedea¢aCa are capable of exciting those mod es.

3. VIBRATION READINGS TAKEN AT B-PUMY (IE777)
The B-pump experienced lower vibration levels than the Apump. Only one set of
vibration rosdings was obtainai. The horizontal l x vibrations at the outboard bearing
housing at 2900 RPM were 0:20 ips (0.47 ips at the A-pump and same operating
conditions). ----- - -- --- - - -AG-EHNF-2504, REV. 0 ATTACHMENT1 P,)&j.
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4. MODAL TESTING
The beari:lg housings ofboth pumps were impact teded in order to determine atruetural
natural &equencies. The tables below as well as Enclosures 7 to 10 ihow the resalxs of
these tests.

Nmnf
fiWLWAV

MPtAQ'.
P4t

M , APUt4P.
POH

A.
V 1H

SPUMP,
PIV

8 .
FOR

&KW.
POV

1 48.88 48.95 61.24 48.E8 61.3i! 48.83 61.3

2 106.68 96.21 108.69 96.29 108.66 96.32, 106.34 98.6
3 451.23 286.26 433.78 288.76 441.33 286.26 438.77 278.7
4 628. 77 453.73 511.10 451.27 633,77 438.80 568.72 443.7

S 688.69 316.23 651.28 508.77 706.22 328.77 668.78
7 anc{ass7 Paolo^^nt ^trM=- Yxko^s9 10 tUA

The impact tasts indicato that both units are almost identical with rs spect to bearing
housing structural natpral frequencies.

impact test on the pump pedeatals show, natural frequencies in the 600 Hz. range only.

S. LAT'EItAI. CRTTICAL SPE&D ANALYSIS
^ Prior to doing vibration analysis in the field, a damped lateral rotoo3ynam9e analysis has

been performed. The analysis indicates that no critical speeds ocan- within the investigated
operating speed range. The fsrst bending rnode is well separated from synchronous speed
and sufficiently damped.
The analysis indicates the the pump has design integrity with resp<xt to lateral
rotordynamic behaviour.

6. OTBERPOTENTTAI. F.XCITA'I'LON SOURCES
• The ` roblem' freauencv do not coincide with any ofthe lrnoabearin fruencies•
EXCITATION BRL iJENCY SKF 7309 thrust bearin SKF 6309 radial bearin
BPFO , of the outer race 80.3•RYM/1000 30.6•RPM/1000

BPFI . of the inner race 120.04RPM/1000 82.74RPM0000
FI'P fundamontai traiu 6.69•RPb!/1000 6.32•RPM/1000

SF 33.30RFM/1000 32.6^RPM/1000

e Long cross-over acoustic resocumce takes place at vane passirig frequency and not at
lx.

HNF-2504, REV. 0 ATfACHMENT I PAGEatp3
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7. CONCLUSIObIS . '
The data cotlected iadicatns a awtor urgap problem. It is recommea Eed to have the motor
supplier inspeot its equiptannt (both units) and correct the problem. I'he asrgap problem-
may originate from tnisa]igament betwcen the motor rotor and stato r.

Swnnsarf,
1. Both units (A-pamp and B-pump) are identical in design but show different

bearing housing vibrations levels. This indicates that different levels of excitation
ibrces are acting on the pumps.

2. The motor inboard bearing housing vibration levels as well ius the motor pedestal
vibration levels are 2ngh.

3. Simultaneous vibration readings on the motor inboard beariag housing in vertical
and horizontal direction are inpltasS which points to a statioeary excitatioa force
(sach as. motor airgap excitation) to cauae the high sttucturnavibrations.

4. Pnmp induced vibrations at ix aynchronous apeed (with no considerable O.Sx or 2x
&equency components) are caused by unbalance (hydraulic and ! or mechanical) or
rotor bow. Both pheaomatwn represeat rotating axoitation foroes which will resuh '

in a 900 phase difference between simultaneous readings in two directions
perpendicuIarto each other.

S. It is unlikely that e 3x3x8.7S MSE pump will force a motor to vibrate at 0.3 ips
levels.

U004
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U005

Ti.adosuro Y

A-PUMP (1E776): HORIZONTAL 1x VIBRATION

...
ca
a

* w

A
a

a
. HNF-2504, REV. 0 ATTACHMENT I PAGEa^S
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Endosore a

A-PUMP (1 E776): HORIZONTAL OVERAL,E. VIBRATION

a

16006

qTTACHMENTI
PAGEa^^
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Udimare 3

A-PUMP (1E776): VERTICAL 1xVlBRAT[t5N

__- -- --- --
HNF-2504, REV. 0 ATTACHMENT
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Xae3unne 4

A-PUMP (1 E776): VERTICAL OVERALLVIBRATION
0:5

0.45

0.4

^0.35

r
^ 0.3

10.25
4

/%\POVI ooveraII
0.2

MiV,

CL 0.15

0.1

0.05 ^ -
, overalt

2600 2700 2800 2800 3000 3100 32013 3300 3400 3500
OPEFtATING SPEED [RPN!)
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^.PUMP (1E-,76): VIBRATION AWLTTUDE SPECIIt,I TAK.EPI AT PUMP BEARII4G ]iOUSINGS Euclosare 5
UfIPf OPF^tATINCs AT 2910 RPM

from top to botsom:

. Pump iaboard baatiny houaag vade,al diraeBoa (PIVM
• pump inhoud bmin= inowia=, horimatii dkecdon (PIIM
• Pump outboard beaziag houuing, vetdeal diraetion (POV)
a Pump oucboarl bearing housing, horizantaI diracion (POP3)

-
-
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Q010

A•YttW (1E775): VffiRATCOX AWLIRffiE &PECtRA MTtl'I'DE WAVEFORMS TAxEN AT Enrloiare 6
MOTORINBOARD AEARING FiOUSIIdG
cnqT orERATUrct wr zsio RPht

8om mp to eocom:
• Mo[ot Saboard paulnY ^oudag, vertlpl dim^tion (MiV)
• Mutot inboatd bearing housing. hotlzantst dirataon (MIR)
o Mccot iabaard beuingtwusiag, veRPaal diaction ¢AM
• Motor iaboard bearing housing, botizontal direction (M1Fi)

. _
HNF-2504, REV. 0
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Z011

Enclosun 7

A•PCJW (1E776): MODAL TB.STINCt Of PUMP IIdBOARD BEAAINO HOUSINO
•. top: Pump inboard beaeiag bauta& }wriraaql diaedan
• botTom: Pump tnbaud beaazinE Lousin;, vatipl dIrocsion

HNF-2504, REV. 0
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A-PUMP (1E776): MODAL TFSTWCt OD PUM! Oi7lBOt.Rn BEARirIG HAUSIDIG Endo:ure a
• mP: PwmP ouabaaed beuin8 bamng. ba:izonml d'irecoon
• boGOm: Yump oulbmrd 6cuing bmAing, vertical dt:ncdaa
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B-PUMP (1E776): 2KODP,I.IESI7DtG OF PUMP IIMOAAA EF.ARIING HOUSIIJG . EAdofnre 9
• wp: Pump Inboa:d bearla9 Doatia& horizaaqi ditoNon .
• boanm: Pump inboardlrcazinY 5ousin& venieal direction

' HNF-2504, REV. 0
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B-PUMP (FE776): IvIODAL TF.ST'IIJG OF PUW O[TIBOARD BEARING HOUSING
• top:.Aumy ootb0atd besrinf houslnC Lotizoatal ditnction

T-002 P.15/19 F-647

QJ 014

Euelosuro 10
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-6.732E•06

NOMINAL
BENDING
STRESS
CN/m23

6.^S2E•oa

1.49.1E-05

NOMINAL
SHEAR

STRESS
CN/m23

I.49tE-OS

-8.522E•01

BENDINC
MOMENT

CNm7

8.522E-01

-2.372E•02

SMEAR
FORCE

CN]

2.372E+02

-4. 787E'04 '1

DISPL.
Cm]

4.787E-D4
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W 41
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C+^ 1
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_HN_F-2504,REV.O Plsns.,,,,., QyZ; Spead= 3.560E+03 rpm. G= 9.81 m/32
Load saaa... I. (HANFDRD) 3x3x8.T3 MS1< 9 StQ

. Aeatysts.... 803041628. (HANFDRD) 3x3x8.75 MSE 9

LATERAL NON-LINEAR STATIC ANALYSIS j DATE: 04..03.S-
qTTACHMENT 1 PAGE;^^4

3 x 3. X 8.5 M S E 9 5 Lg
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Ia 017

T-002 P.18/19 F-847

Eatiasune 13

LIST OF FREOUENCIES AND DAMPING
t10 0E FREQUENCY DAMPING ROTOR SPEED PRECESSION
NO, SYM80L CH e] Crpm7 CXI C^p:7 F•ACTOR

I 0 37-67 2260 31.1 1560 0.97
p 58.24 3495 32.5 2560 0.98

1 C] 79.86 4779 32.8 3560 1.00
O 101•89 6113 32.6 4560, 1.00.

I C7 123.54 7412 32.1 5660 1.00

2 Q 78•06 4684 14.4 1560 0.99
2 0 88.50 5310 19.6 2560 1.00
2 0 102.38 .6143 22.0 3560 1.00
2 O 120.95 7257 22.1 4560 1.00
2 O 143.25 9596 26•5 5560 0•99
3 e 133•81 8028 2.5 1560 0.92
3 . A 136•13 8168 4.1 2560 0.97
3 A 137.98 8279 6.1 3560 1.00
3 A 136.97 8218 . 8.9 4560 1.00
3 s 133.47 8008 . 6.3

.
5560 1.00

XX = Da mpin g C71 ' ` ^-'- -r•' p
^ _' ^ i r2

{^

u

,, 0 3 a

u

Q

L Q

J

° i
, .

o
; . ^ . . . •

1560 2360 3160 35,160 4760 5560
^ - Synchroneu a £xcjtAt;a rt . Rotor Spoe'd Crpma

P ump Stetsi Now
Analys7:... ...803041633. (HANFORD) 3x3xB .75 MS E 9Stg

EIGVCe FREQUENCY LIST AND CAMPBELL D I AGRAM OATE= 04.03.9

3 X 3 X 8. 5 MSE 9 s tg .
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0018

T-002 P.19/19 F-647
^++cxierB Ac

1 bllll bb1b b 11:11 1111
Z -'y - - -

orblt vifh max• major 2x a. + Gl } 0.(O W t ° T(i;

Mode Shape No. I

Pump Statss Nev

Y Analyn^a.... 803041633. (HAVFQRD) 3x3x8:75 MSE 9St9

LATERAL DAMPED NATURAL FREQUENCIES ANALYSIS DATE: 04.03.
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PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF-1857 PAGE 1 OF 1

REVISION NO. Q ATTACHMENT D

.

:.

TEST EXCEPTION REPORT

TEST PROCEDURE NO. & SECTION: TESTNAME: T.E.NUMBER:

HNF-1857 POTP-007 INTEGRATED TEST TE-006

DESCR PT ON OF PRGBLEM: Both A and B pumps restart automatically after a VSD fault because the start signal
from PCU-2 is latched in and a VSD fault does not unlatch the start signal. Also the start/stop inputs to the
VSD's are reversed.

ORIGINATOR: IMPACT ON TESTING: 0 HOLD FOR RESOLUTION X CONTINUE

M. D. Gerken 02/19198 M. D. Gnedken 02/19/98

&^•
ORG: DATE: TEST ENGINEER DATE

DISPOSITION:

Write ECN to correct logic (unlatch start signal ECN 393)and wiring (start/stop inputs reversed ECN-391) at
PCU-2 and retest that pump does not restart automatically after a local stop.

Retest:

1. Start pump P-3125A /P-3125B verify start energized and pump status "ON" are green on pump
j- graphic screen and pump is running locally.

2. After 6 seconds verify start energized and pump status "ON" go off on pump graphic screen and
pump continues to run locally.

3. Initiate a pump stop from the VSD and verify pump stops locally and does not automatically restart.

NOTE: Operations needs to reconfigure RSVIEW so that the start energized and pump status "ON"
remain enabled. This requires the VSD run signals for both pumps to be connected to a
spare input at PCU-2 and assigning this input to operate the RSVIEW tags for pump status.

DISPOSITION AND RETEST REQUIREMENTS BY: DISPOSITION ACTIONS COMPLETE:
M. D. Gerken 02/20/98

L9 31" qi^
DATE DATE

QAE CONCURRENCE WITH DISPOSITION (if required): RETEST COMPLETE:

M. D. Ci3erken 03/27/98

DATE TEST ENGINEER DATE

_ -- --- - ^HNF-2504, REV. 0 ATTACHMENT I PAGEgjj
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.'

ENGINEERING CHANGE NOTICE

1. ECN

. .........^#`k:.^aT!:j......

Peqe 1 of^ ^1•
ECN 1A1_1)YlJ..-Z01 r"

2. ECN Category 3. Originator's Name, Organization, MSIN, 4.USQ Required? 5. Date
(mark one) and Telephone No. "MA FRIEDRICH TWRS G3-14,376- [] Yes [-a N0 4-1-98
Supplemental EX)
Direct Revision q

, ,
7407

Change ECN q
11

6. Project Title/No./Work Order No. 7: Bldg. /Sys./Fac. No. 8. Approval Designator

Stan^dbyry l) REPLACEMENT OF CROSS-SITE XFER 241-SY 5 Q/SC1
Supersedure l)
Cancel/Void q

SYSTEM, W058, C12300
9. Document Numbers Changed by this ECN 10. Related ECN No(s). 11. Related P0 No.

(includes sheet no. andrev.) '

HNF-1857 REV 0-A NA NA
12a. Modification Work

-
12b. Work Package 12c. Modification Work Complete 12d. Restored to Original Condi-

. No. tion ( Temp. or Standby ECN onlyj

[] Yes (fill out Blk. NA NA NA
12b)

[X] No (NA Elks. 12b, , Design Authority/Cog. Engineer Design Authority/Cog. Engineer
12c, 12d) Signature &.Date Signature & Date

13a. Description of Change 13b. Design Baseline Document? [] Yes [^y xo SC-3

HNF-1857, REV 0-A:
a) REVISE PAGE 13, AS SHOWN ON PAGE 3 OF THIS ECN.
b) REVISE PAGE 14, AS SHOWN ON PAGE 4 OF THIS ECN.

14a. Justification ( mark one)

Criteria Change [] Design Improvement [] Environmental [] - Facility Deactivation []

As-Found[] Facilitate Const [] . Const. Error/Omission [X] Design Error/Omission []

14b. Justification Details /N/1r' `i -i- 9$

THE . THE FLOW RATE TOLERANCE HAS BEEN REDEFINED. THE
INTERLOK (1-15) HAS BEEN REVISED. THIS CHANGE DOES NOT AFFECT THE FUNCTION OR TECHNICAL
ASPECTS OF THE DESIGN.

15. Distribution ( include name, MSIN,and no.of copies) - EL

FDNW DISTRIBUTION DISTRIBUTION
CONST DOC CONTROL S2-53 W.H. BRYANT -LMHC SO-09

R.L. SCHLOSSER -LMHC R1-56 DATE:

'
C. VAN KATWIJK - NHC R3-47

, . STA: ^ h^:,A..

APR E71 199
A-7900-013-2 (05/96) GEP095

HNF-2504, REV. 0 ATI'ACHMENT2PAGEJBD

A-7900-013-1
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1. ECN (use no. from,:pg. 1)

ENGINEERING CHANGE NOTICE
2 f -ei W-058-395page o

16. Design 17. Cost Impact 18. Schedule Impact (days)

Verification
ENGINEERING CONSTRUCTION

redRequired

Y s Add.itional $(^0 ^ Additional I
Improvement

1
Savings --_^_4_._4__, Savings 11 $

Delay

19. Change Impact Review: Indicate the related documents (other than the engineering documents identified on Side 1)

that wilt be affected by the change described in BLock 13: Enter the affected document number in Block 20.

SDD/DD Seismic/Stress Analysis Tank Calibration Manual

Functional Design Criteria ^ ^ . . Stress/Design Report . ^ ^ Health Physics Procedure

Operating Specification InteAace Control Drawing Spares Multiple Unit List

Criticality Specification Calibration Procedure Test Procedures/Sp ificatio n

Conceptual Design Report Installation Procedure Component In x

Equipment Spec. ^^ . Maintenance Procedure ASME C d Item

Const. Spec. - ^^ Engineering Procedure ^. Hu n Factor Consideration

Procurement Spec. . ^^ Operating Instructi Computer Software

Vendor Information Operating P cedure Electrid Circuit Schedule

OM Manuel rement ICRS ProcedureOpe ional Safety

FSAR/SAR - ^^ FD Drawing

d

Process Control Manual/Plan

Safety Equipment List Cell Arrangement ng Process Flow Chart

Radiation Work Permit ' Essential Material Specification ^^ . Purchase Requisition

Environmental Impact Statement Fac. Proc. Samp. Schedule Tickler File

Environmental Report Inspection Plan

Environmental Permit C7 Inventory Adjustment Request

20. Other cted Documents: ( NOTE: Documents listed below will not be revised by this ECN.) Signatures be low

indicate at the signing organization has been notified of othe r affected documents Listed below.

Doc nt Number/Revision Document Number/Rev ision Document Number Revi sion

PA
21. Approvals - . '

Signature

Design Authority^ ^^y,^.^.r^

Date

. //

Signature

Design Agent X^ ^

Date

1-98
-`-^• Eng.

/ ^^/^^

I " 4 - `^4 PE 46O4K-l4-VS^_^ ¢ 49o/s^ ^

J:og. M9r.
= QA 66,- .?.^p

n >

QA L.,R,Hh^.^LCFpr^^^ ^'`^
Safety "C^^'. (I

i (^ - ^ R J

^^^

'vr t

^ ^Safety yvr, V I ^fy Des gn /rl ., p.C . .C^JJ. l- 9841 -
Envi ron. l.) Environ. NJar J(J^^

Other 11(;T SoTci= Other

DEPARTMENT OF ERGY

Signature or a ontrot Number that
tracks the Appr vat Signature

ADDITIONAL

•

-_
HNF-2504, REV. 0 ATTACHMENT2 PAGEa41



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST
HNF•1857 PAGE

ISION NO. 0-A
130F1

No r
ItEQai,cc0

3^3^^vY

Manufac ^ Model No.
Serial No. Calibration Date
Calibration Due Date ^ -=-^_

4.13.7 Process Instrument Calibrator, with 4=20 mA signaT
capabi l ity i nn „h (tyjq, g.-Qf r zfn^5)
Manufacturer: Bcka Model No. 110
Serial No. . 1^-7b Calibration Date 7 1 ') /17
Calibration Due Date 7.19 1h8 Ctil. 5C- At nla, a17-23 al -voZ•

4.13.8 Bucket, with volumetric markings on 'side, to'collect oil
drained from booster pump bearing housings

I)ecade 13b^ . .

^{^^2/»j9> Ma^^^ac{ xec : C^ch<ral ge nca lnc /Vtodc.l Aja, 57A-7q3X
5.0 PROCEDURE 5ev,(0.1 3Ja. : '7?:2;_ Gq^^br0.^"fo^n 17h4C : S/97

5.1

4.13.6 ti-meter 0-600V.

Cal'ura-} loti D,^e Dqle 7 5 9^ '
Preoperational testing.shall be performed using Attachment A of this
procedure.

6.0 ACCEPTANCE CRITERIA

ECF^ No, w_ 0rJ g 5 Paa¢

Rs4. Dwg. - 5,4. Ce::

Prep. By
. FIQ (r= R(

E;kc^. y

6.1 Transfer headers 3150 and 3160 from the.Diversion 1^ox to the Vent
Station were filled with water; water was circulated through them by
the booster pumps; and the-headers were vented

--a'
ed.

Test Enginee^ ¢} ^

Quality Control

^ . ^

6.2 Booster pumps -3125A and P-3125B operated at the design flowrates
01, of 36*gpm ± 5 gpm'and 140 gpm ± 7 gpm. and.at a high flow condition

9t,, of 1-59 gpm ± gpm, under control of system flow feedback. ( Sections
9.0 and 10.0).

rTest Engineer

Quality Control

^ ^^y^ ( 3 r ,a2K ^ T^tJf !J EXPL.trH.^•rJ^4/ YoR- Cµq^'!t^

_ ^ LE^-.v.y-lG(LG^ 6J ^ 0 ^
^- -- -- -- -^ 3^_..DF /t,Fr^(^ C CZ^64P^} 1HNF-2504, REV. 0 ATTACHM

-
ENT2PAGE?gy

uniC 74c_7
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PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM
HNF-1857 PAGE

ISION NO. 0-A

6.3 The following interlocks operate properly:
^ • 1-2: On high pressure shutdown operating booster pump. P-3125A

or P-3125B.
•• 1-6: The operating booster pump, P-3125A or P-3125B will

shutdown:
A) On high pump bearing temperature
B) On high motor winding temperature
C) On high vibration
D) On pump seal failure
E) On low oil level

• 1-7: The pump will not be permitted to operate if the inlet
pressure is lower than 10 psig

• I-9: Transfer pump P-102-SY-02A will not be permitted to
operate if operating booster pump is shutdown

• 1-10: Upstream transfer pump P-102-SY-02A will be shutdown if^
inlet pressure reaches 70 psig

• 1-14: On high discharge pressure. shutdown appropriate
operating pump sT^7-

• 1-15: The booster pump will not be permitted to -opapate if the
associated vent and drain valves are not closed.

• 1-20 (with respect to supernate line vent only); On high
pressure, shutdown transfer pump P-102-SY-02A.

Test Engineer

Quality Control

tCm 40 39S
Page

Raf.ihltY• Sh

.;,.,.,. ;;.1
--^_____..^... ._..__I

Ckci. it•!^^^

•
HNF-2504, REV. 0 ATTACHMENT2 PAGE as3

14 OF 14
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• • •
W-058 Interlock Test Listing (2/12/98) 1

INTERLOCK LOGIC (H-2-822400, Sh 1, Rev 5)

10. Upstream transfer pump P-102-SY-02A, will be shutdown if inlet pressure

1. If a leak is detected shutdown operating Booster Pump, P-3125A or P-3125B, reaches 70psig. (Software)

Transfer Pump P-102-SY-02A, and input signal to 200 West Master Pump

Circuit. (Software) 11. On leak detection, shutdown Booster Pump P-3125A and P-3125B. (Hardwired)

2. On high pressure shutdown operating Booster Pump, P-3125A or P-3125B. 12. On leak detection, shutdown Transfer Pump P-102-SY-02A. (Hardwired)

(Software)

13. On leak detection, input signal to 200East and 200West Master Shutdown

3. On low level, shutdown Transfer Pump, P-102-SY-02A. (Software) Circuits. See Drawings H-2-822440 shl and 442 sh I. (Hardwired)

4. Sump pump will not be permitted to operate if associated outlet valve is not 14. On high discharge pressure shutdown appropriate operating pump. (Software)

open. (Software)
15. The. Booster Pump will not be permitted to operate is the associated vent and

5. On positive pressure (gage), in transfer line, vent valves will not be permitted to drain valves are not closed. (Software)

open. (Software)

16. On high pressure, input signal to 200West Master Shutdown circuits.

6. The operating Booster Pump, P-3125A or P-3125B, will shutdown: (Hardwired)

A) On high pump bearing temperature. (Software)

B) On high motor winding temperature. (Software) 17. If valve is open, input signal to 200West Master Shutdown circuits. (Hardwired)

C) On high vibration. (Software)

D) On pump sear failure. (Software) 18. On low level, shutdown flush pump P-3 I OOA. (Software)

E) On low oil level. (Software)

X) On local control. (Software) 19. On high process temperature, high heater sheath temperature, or low flow heater

is shutdown. (Hardwired)

7. The Booster Pump will not be permitted to operate if the inlet pressure is lower

than 10psig. (Software) 20. On high pressure, shutdown transfer pump P-102-SY-02A. (Software)

8. Shutdown operating Booster Pump when rupture disk PSE 841 or PSE 842 fails. . 21. On positive pressure (gage), in transfer line, sump pump valves will not be

(Software) permitted to open. (Software)

9. Transfer Pump P- 102-SY-SY-02A, will not be permitted to operate if operating

Booster Pump is shutdown. (Software)

bf NF- zso4
)
R.EV 0 ? T7- .3 P6 d?gv



W-058 Interlock Test Listing (2/12/98)

^

2

IL SYS DEVICE P&ID ALARM IL ACTION/(HW or SW) FUNCTION LOCATION TESTED COMMENTS

01 SNUSLL LDE3150 403 LEAK STOP P3125A/B & 2W MPS/S SUMP LD DB PUMP RM ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDE3150 403 LEAK STOP P3125A/B & 2W MPS/S SUMP LD DB PUMP RM POTP-008 2.18 (Note 5)

01 SNUSLL LDE3150A 403 LEAK STOP P3125A/B & 2W MPS/S SUMP LD DB PUMP RM POTP-008 2.31 (Note 5)

01 SNUSLL LDE3151 404 LEAK STOP P3125AB & 2W MPS/S SUMP LD VS VAULT ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDE3I51 404 LEAK STOP P3125AB & 2W MPS/S SUMP LD VS VAULT POTP-008 2.44 (Note 5)

01 SNL/SLL LDE315IA 404 LEAK STOP P3125AB & 2W MPS/S SUMP LD VS VAULT POTP-008 2.58 (Note 5)

01 SNUSLL LDE3160A 403 LEAK STOP P3125AB & 2W MPS/S ENCASEMENT LD DB SWGR RM ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDE3160B 403 LEAK STOP P3125AB & 2W MPS/S ENCASEMENT LD DB SWGR RM ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDE3160C 403 LEAK STOP P3125AB & 2W MPS/S ENCASEMENT LD DB SWGR RM ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDE3160D 403 LEAK STOP P3125A/B & 2W MPS/S ENCASEMENT LD DB SWGR RM ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDE3I61A 404 LEAK STOPP3125AB&2WMPS/S ENCASEMENT LD VSSWGRRM ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDE3161B 404 LEAK STOPP3125AB&2WMPS/S ENCASEMENT LD VSSWGRRM ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNL/SLL LDE3161C 404 LEAK STOPP3125AB&2WMPS/S ENCASEMENT LD VSSWGRRM ATP004//POTP005 9.10(A)/10.10(B)//I2(MPS)

01 SNUSLL LDE3161D 404 LEAK STOPP3125AB&2WMPS/S ENCASEMENT LD VSSWGRRM ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNL/SLL LDE3162A 405 LEAK STOPP3125AB&2WMPS/S ENCASEMENT LD CAB6241 ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDE3162B 405 LEAK STOP P3125AB & 2W MPS/S ENCASEMENT LD CAB6241 ATP004//POTP005 9.10(A)/10.10(B)//12(MPS)

01 SNUSLL LDEPP 405 LEAK STOP P3125AB & 2W MPS/S LIFT STATION LD 244A LIFT STA POTP-004 9.34(A)(MPS)/10.34(B)(MPS)

02 SLL PT3168 404 P>IOPSIG SHUT DOWN P3125A OR B/S PROTECT VS HEPA VS VAULT ATP-004//POTP007 9.10/10.10//2.37/3.37

02 SLL PT842 405 P>200PSIG SHUT DOWN P3125A OR B/S PROTECT EXST TF 244A LIFT STA POTP-004 9.49(A)/10.49(B) (Note 1)

03 SNL LSL3102 401 LEVEL LO P102SY02APERMSVE/S XFER PUMP LEVEL SY102 ATP-003 9.1 (Note 2)

04 SNL SOV3167A 404 *OPEN INHIBIT SUMP PUMP/S SUMP DISCHARGE VS VAULT POTP-005 11.12-11.24

04 SNL SOV3167B 404 sOPEN INHIBIT SUMP PUMP/S SUMP DISCHARGE VS VAULT POTP-005 11.12-11.24

04 SNL SOV3I73A 403 *OPEN INHIBIT SUMP PP/S SUMP DISCHARGE DB PUMP RM POTP-005 9.12-9.24

04 SNL SOV3173B 403 *OPEN INHIBIT SUMP PP/S SUMP DISCHARGE DB PUMP RM POTP-005 9.12-9.24

05 SNL PT3I26A 404 p>OPSIG INHIB VENT VALVE OPEN/S SUPER PRESSURE VS VAULT POTP-005 4.0

05 SLL PT3126B 404 P>OPSIG INHIB VENT VALVE OPEN/S SLURRY PRESS VS VAULT POTP-004 5.0

f{NP-2SOg t 2EV 0 ftTT)' P6 2-eS'



W-05 8 Interlock Test Listing (2/12/98)

0

3

IL SYS DEVICE P&ID ALARM IL ACTION/(HW or SW) FUNCTION LOCATION TESTED COMMENTS

06A SLL TE3125A1 400/2 7>200°F SHUTDOWN P3125A/S BP BRG TEMP DB PUMP RM POTP-007 2.26

06A SLL TE3125A2 400/2 7>200`F SHUTDOWN P3125A/S BP BRG TEMP DB PUMP RM POTP-007 2.27

06A SLL TE3125B1 400/2 7>200°F SHUTDOWNP-31258/S BPBRGTEMP DBPUMPRM POTP-007 3.26

06A SLL TE3125132 400/2 1>200°F SHUTDOWN P-3125B/S BP BRG TEMP DB PUMP RM POTP-007 3.27

06B SLL TSH3125A 400/2 7^>175°F SHUTDOWN P3125A/S BP MOTOR TEMP DB PUMP RM POTP-007 2.28

06B SLL TSH3125B 400/2 T>175°F SHUTDOWN P-3125B/S BP MOTOR TEMP DB PUMP RM POTP-007 3.28

06C SLL VT3125AI 400/1 V>.61N/S SHUTDOWN P3125A/S BP VIBRATION DB PUMP RM POTP-007 2.29

06C SLL . VT3125A2 400/2 V>.61N/S SHUTDOWN P3125A/S BP VIBRATION DB PUMP RM POTP-007 2.30

06C SLL VT3125B1 400/1 V>.6IN/S SHUTDOWN P-3125B/S BP VIBRATION DB PUMP RM POTP-007 3.29

06C SLL VT3125132 400/2 V>.6IN/S SHUTDOWN P-3125B/S BP VIBRATION DB PUMP RM POTP-007 3.30

06D SLL FSH3125A1 400/2 F>I I SCFH SHUTDOWN P3I25A/S BP SEAL AIR DB COMP RM POTP-007 2.33

06D SLL FSH3125A2 400/2 F>l l SCFH SHUTDOWN P3I25A/S BP SEAL AIR DB COMP RM POTP-007 2.34

06D SLL FSH3125B1 400/3 F>IISCFH SHUTDOWNP-3125B/S BPSEALAIR DBCOMPRM POTP-007 3.33

06D SLL FSH3I25B2 400/3 F>11SCFH SHUTDOWN P-3125B/S BP SEAL AIR DB COMP RM POTP-007 3.34

06D SLL PSL3125A1 400/2 P< I IOPSIG SHUTDOWN P3125A/S BP SEAL AIR DB COMP RM POTP-007 2.35

06D SLL PSL3125A2 400/2 P<l IOPSIG SHUTDOWN P3125A/S BP SEAL AIR DB COMP RM POTP-007 2.36

06D SLL PSL3125B1 400/3 P<I IOPSIG SHUTDOWN P-3125B/S BP SEAL AIR DB COMP RM POTP-007 3.35

06D SLL PSL312562 400/3 P<I IOPSIG SHUTDOWN P-3125B/S BP SEAL AIR DB COMP RM POTP-007 3.36

06E SLL LSL3125A1 400/2 LEVEL LO SHUTDOWN P3125A/S BP OIL LEVEL DB PUMP RM POTP-007 2.31

06E SLL LSL3125A2 400/2 LEVEL LO SHUTDOWN P3125A/S BP OIL LEVEL DB PUMP RM POTP-007 2.32

06E SLL LSL3125B1 400/2 LEVEL LO SHUTDOWN P-3125B/S BP OIL LEVEL DB PUMP RM POTP-007 3.31

06E SLL LSL3125B2 400/2 LEVEL LO SHUTDOWN P-31258/S BP OIL LEVEL DB PUMP RM POTP-007 3.32

06X SLL HS3125A 400/2 OFF SHUTDOWN P3125A/S HAND-OFF-AUTO DB SWGRRM POTP-007 7.2.1

06X SLL HS3125B 400/2 OFF SHUTDOWNP-3125B/S HAND=OFF-AUTO DBSWGRRM POTP-007 8.4.1

07 SLL PT3125A 403 P<IOPSIG INHIBIT P3125A /S BP-A INLET P DB PUMP RM POTP-007 2.38

07 SLL PT3125B 403 P<IOPSIG INHIBIT P-3125B/S BP-B INLET P DB PUMP RM POTP-007 3.38

!•{Nf-Z.S64 I kEv 0 OTT ?j j'(33g4
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W-058 Interlock Test Listing (2/12/98) 4

IL SYS DEVICE P&ID ALARM ILACTION/(HWorSW) FUNCTION LOCATION TESTED COMMENTS

08 SLL YAS841 405 RD FAIL STOP P3125A/B/S RUPT DISK MON 244A POTP-004 9.70(A)/10.70(B) (Note 1)

08 SLL YAS842 405 RD FAIL STOP P 3125AB/S RUPT DISK MON 244A POTP-004 9.79(A)/10.79(B) (Note 1)

09 SNUSLL P3125A or B 403 RUN P102SY02A PERMSVE/S XFER PUMP DB PUMP RM POTP-007 2.25/3.25

10 SNUSLL PT3125A 403 P > 70PSIG STOP TRANSFER PUMP/S BP-A INLET P DB PUMP RM POTP-007 2.38

10 SNIJSLL PT3125B 403 P>70PSIG STOP TRANSFER PUMP/S BP-B INLET P DB PUMP RM POTP-007 3.38

11 SLL LDE315I 404 LEAK STOP P 3125A&B/H SUMP LD VS VAULT POTP-005 10.23/10.24

11 SLL LDE3151 404 LEAK STOP P 3125A&B/H SUMP LD VS VAULT POTP-008 2.48/2.49 (Note 5)

I I SLL LDE3151A 404 LEAK STOP P 3125A&B/H SUMP LD VS VAULT POTP-008 2.62/2.63(Note 5)

11 SLL LDK3150 403 LEAK STOP P 3125A&B/H SUMP LD DB PUMP RM POTP-005 8.23/8.24

I1 SLL LDK3150 403 LEAK STOP P 3125A&B/H SUMP LD DB PUMP RM POTP-008 2.22/2.23(Note 5)

I1 SLL LDK3150A 403 LEAK STOP P 3125A&B/H SUMP LD DB PUMP RM POTP-008 2.34/2.35(Note 5)

12 SNUSLL LDE3151 404 LEAK STOP XFER PMP SY-02A/A SUMP LD VS VAULT POTP-005 10.19-10.22

12 SNUSLL LDE3151 404 LEAK STOP XFER PMP SY-02A/H SUMP LD VS VAULT POTP-008 2.46(Note 5)

12 SNUSLL LDE3151A 404 LEAK STOP XFER PMP SY-02A/H SUMP LD VS VAULT POTP-008 2.60 (Note 5)

12 SNUSLL LDK31SO 403 LEAK STOP P102SY02A/H SUMP LD DB PUMP RM POTP-005 8.19-8.22

12 SNUSLL LDK3150 403 LEAK STOP PI02SY02A/H SUMP LD DB PUMP RM POTP-008 2.20(Note 5)

12 SNL/SLL LDK3150A 403 LEAK STOP P102SY02A/H SUMP LD DB PUMP RM POTP-008 2.32.1(Note 5)

13 SNLISLL LDE3151 404 LEAK INPUT TO 2E & 2W MPS/H SUMP LD VS VAULT POTP-005 10.25 (Note 3)

13 SNUSLL LDE3151 404 LEAK INPUT TO 2E & 2W MPS/H SUMP LD VS VAULT POTP-008 2.47 (Note 5)

13 SNL/SLL LDE3151A 404 LEAK INPUT TO 2E & 2W MPS/H SUMP LD VS VAULT POTP-008 2.61(Note 5)

13 SNUSLL LDK3150 403 LEAK INPUT TO 2E & 2W MPS/H SUMP LD DB PUMP RM POTP-005 8.25 (Note 3)

13 SNUSLL LDK3150 403 LEAK INPUT TO 2E & 2W MPS/H SUMP LD DB PUMP RM POTP-008 2.21(Note 5)

13 SNUSLL LDK3150A 403 LEAK INPUT TO 2E & 2W MPS/H SUMP LD DB PUMP RM POTP-008 2.33(Note 5)

14 SLL PT3I25C 403 P>1250PSIG STOP P3I25A/S BP-A OUTLET P DB PUMP RM ATP-00411POTP007 9.10/l2.39

14 SLL PT3125D 403 P>1250SPIG STOP P-3125B/S BP-B OUTLET P DB PUMP RM ATP-004//POTP007 10.10//3.39

15 SLL MOV3125AA 400/2 sCLOSED INHIBIT P3125A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40

}{MF-L504, 0 RTTJ4 P6 A8`7
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IL SYS DEVICE P&ID ALARM ILACTION/(HWorSW) FUNCTION LOCATION TESTED COMMENTS

15 SLL MOV3125AB 400/2 *CLOSED INHIBIT P3125A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40

15 SLL MOV3125AC 400/L •CLOSED INHIBIT P3125A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40

15 SLL MOV3125AD 400/2 *CLOSED INHIBIT P3125A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40

15 SLL MOV3125AE 400/2 sCLOSED INHIBIT P3125A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40

15 SLL MOV3I25AF 400/2 sCLOSED INHIBIT P3I25A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40

15 SLL MOV3125AG 400/2 xCLOSED INHIBIT P3I25A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40

15 SLL MOV3125AH 400/2 sCLOSED INHIBIT P3125A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40

15 SLL MOV3125AJ 400/2 sCLOSED INHIBITP3125A/S BPDRAINVALVE DBPUMPRM POTP-007 2.40

15 SLL MOV3125AK 400/2 sCLOSED INHIBIT P3125A/S BP VENT VALVE DB PUMP RM POTP-007 2.40

15 SLL MOV3125BA 400/2 *CLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 .3.40

15 SLL MOV3125BB 400/2 :CLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40

15 SLL MOV3125BC 400/2 :CLOSED INHIBIT P-3I25B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40

15 SLL MOV3125BD 400/2 sCLOSED INHIBIT P-3I25B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40

l5 SLL MOV3125BE 400/2 xCLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40

15 SLL MOV3I25BF 400/2 sCLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40

15 SLL MOV3125BG 400/2 sCLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 . 3.40

15 SLL MOV3125BH 400/2 sCLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40

15 SLL MOV3125BJ 400/2 sCLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40

15 SLL MOV3I25BK 400/2 :CLOSED INHIBIT P-3125B/S BP VENT VALVE DB PUMP RM POTP-007 3.40

15 SLL SOV3163 403 sCLOSED INHIBIT P3125AB/S PROCESS VV DB PUMP RM POTP-007 2.40, 3.40

16 SNL PSH3I13 402 P>IOPSIG 2W MPS SHUTDOWN/H SYS. PRESS 241SYA VP POTP-005 12.34-12.37 (Note 1)

16 SNL PSH3113 402 P>IOPSIG 2W MPS SHUTDOWN/H SYS. PRESS 241SYA VP POTP-008 2.66, 2.68(Note 5)

16 SNL PSH3113A 402 P>IOPSIG 2W MPS SHUTDOWN/H SYS. PRESS 241SYA VP NEW NEW (Note 4)

16 SNL PSH3113A 402 P>IOPSIG 2W MPS SHUTDOWN/H SYS. PRESS 241SYA VP POTP-008 2.71, 2.73(Note 5)

17 SNL ZSH3113 402 sCLOSED 2W MPS SHUTDOWN/H VALVE POSITION 24ISYA VP POTP-005 12.39-12.43 (Note 1)
1188

SNIISLL LIT302C-1 409 LEVEL<5' STOP P3IOOA FLUSH TK LEVEL FLUSH TK POTP-001 4.37-4.39

YNF.-20¢, 0 RTT 3 Py ZT?
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IL SYS DEVICE P&ID ALARM IL ACTION/(HW or SW) FUNCTION LOCATION TESTED COMMENTS

19 SNL/SLL FSL302C-4A 400/1 NO FLOW SHUTDOWN HTR 2/H FLUSH FLOW FLUSH SKID POTP-001 5.4-5.7

19 SNL/SLL FSL302C-0B 400/I NO FLOW SHUTDOWN HTR I/H FLUSH FLOW FLUSH SKID POTP-001 5.4-5.7

19 SNLISLL TIC302C-4C 400/1 1>180°F SHUTDOWN HTR 2/H PROCESS TEMP HI FLUSH SKID POTP-001 5.72-5.80

19 SNL/SLL TIC302C-0D 400/1 1>180°F SHUTDOWN HTR I/H PROCESS TEMP HI FLUSH SKID POTP-001 5.26-5.34

19 SNUSLL TIC302C-0E 400/I 7>375°F SHUTDOWNHTR2/H SHEATHTEMPHI FLUSH SKID POTP-001 5.87-5.94

19 SNL/SLL TIC302C-4F 400/1 7>375"F SHUTDOWN HTR I/H SHEATH TEMP HI FLUSH SKID POTP-001 5.41-5.48

20 SNL PT3167 404 P>IOPSIG SHUT DOWN XFER PUMP/S SUPER PRESS VS PUMP RM POTP-005 7.0-7.12

20 SNL PT3173 403 P> IoPSIG STOP Pl02SY02A/S SUMP TO SUPER DB PUMP RM POTP-005 6.0-6.12

20 SNL PT3185 404 P>10PSIG SHUT DOWN XFER PUMP/S SUPER PRESS VSPUMPRM POTP-007 2.44-2.56

21 SNL PT3125E 403 P>OPSIG INHIBIT SUMP VALVES SUMP DISCHARGE DB PUMP RM POTP-005 5.8-5.14

21 SNL PT3126E 404 P>OPSIG INHIBIT SUMP VALVES SUMP DISCHARGE VS PUMP RM POTP-005 4.9-4.14

y N F-Uo 4, /Z. G v 0 A r T3 P4-689



W-058 Interlock Test Listing (2/12/98) 7

Notes:

1 Jumpers not installed at the time of the test. Testing was performed, using appropriate signals, from the connection point at the pit interface.

2 LSL3102 (Level in Tank SY-102) does not show in the current design as a control element. (Wiring was removed per project ECN W-058-339, pages 4 and 9.) However,

the functional control of this device was tested as part of ATP-003, section 9.1, in the event that it is reinstated..

3 In accordance with design requirements, W-0581eak detection is not connected to the 200E Tank Farm Master Pump Shutdown (MPS) scheme. Interposing relays are

provided at the 244A lift station for future connection, if desired. These relays were tested for proper action. The project is connected to the 200W MPS and this

connection was also tested.

4 Device PT3113A is redundant to PT3113. This device was not installed prior to the completion of testing for POTP-005.

5 Redundant devices PT3113A, LDE3150A, and LDE3151A were installed subsequent to the normal testing. POTP-008 was put in place to perform the testing of these

devices and to retest the original instruments.

FfNF'2So4, 2Ev 0 f1TT_^ PG 3^90



"MLnHarold To: Tony Gasperino

: 6er//er^C if

Fluor Daniel Northwest Inc.
2355 Stevens Drive
Richland, Washington 99352-1100

Date: 1/20/98 Time: 14:18:52

Attn: Mr. Tony Gasperino

Subiect : Oil Float Detectors - Revised

Dear Mr. Gasperino:

Page 1 of I

SULZER PUMPS __J.1&,

Between Bearings Business Unit
Kevin M. Harold

Product Group Manager

2800 N.W. Front Avenue

Portland, OR 97210-1502

U.S.A.

Tel. (503) 226-5354
Fax (503) 226-5242

Your reference:
Our reference: 1 E776/777

Date: January 20, 1998

After further review, our engineering group has revised the oil level values as follows:

• Normal Oil level in bearing housing is 2.625 inches below shaft centerline

• Minimum Oil level in bearing housing (switch activation level) remains at 3.06 inches below shaft
centerline

We apologize for the confusion. If you have any questions, please contact our office.

Best regards, .

°Kevin M. Harold

c:\windows\temp\1e776v.doc, 20.01.98, 14:17 Page 1/1
0
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Corporation

March 11, 1998

Mr. R. J. Brown, Manager
Technical Operations and Projects T4-08
Lockheed Martin Hanford Corporation
Post Office Box 1500
Richland, Washington 99352-1505

Dear Mr. Brown:

NHC-9852239

PROJECT W-058, "REPLACEMENT CROSS-SITE TRANSFER SYSTEM", BOOSTER PUMP'
STORAGE RECOMMENDATION

Supplemental recommendations for long term maintenance of the Cross-Site
Transfer System booster pumps has been received from Sulzer Pumps. A copy
of these recommendations is attached for your information.

The Project recommends that Option 3 be implemented byOperations for the
• long term maintenance/storage of the subject pumps. This option entails

some pump disassembly, but provides the greatest long term protection of the
pump with the least maintenance monitoring activities. This option is also
consistent with current TWRS planning that reflects no slurry transfers
within the next several years.

Very truly yours,

G. L. Parsons, Project Manager
Replacement Cross-Site Transfer System
Tank Farm Upgrade Projects

map

Attachment

0



PUWPS• . .
1E776/1E777 INSTRUCTION MANUAL SUPPLEMENT

RECOMMENDED PROCEDUREFOR1E776/1E777

HANFORD TRANSFER HORIZONTAL MSE PUMPS

LONG TERMMAINTENANCE FOR INSTALLED PUMPS

WARNING: Seals must have gas purQe maintained at all times when pump is flooded .

This procedure outlines three (3) methods that can be used for pumps which may have long terms
of inactivity between in operation:

OPTrOVI FULL OPERATION - (Frequency: 15-30 minute runs every month)

The purpose of this monthly run is to circulate the oil around the bearing housing to prevent
corrosion of metal parts:

1) PARTIALLY CLOSE DISCHARGE VALVE
2) START NITROGEN PURGE TO SEAL

3) OPEN PUMP SUCTION VALVE

• 4) OPEN VENT VALVES, ENSURE PUIvIP IS COIViPLETELY PRIMED
5) CLOSE VENT VALVES

6) START PUMP, BRING UP TO 25001tPM (WITHIN 5 SECONDS)
7) FULLY OPEN DISCHARGE VALVE AND ENSURE PUMP REACHES BEST EFFICIENCY FLOw

AND DESIGN PRESSURE

8) OPERATE PUMP FOR 15-3 0 MINUTES

OPTION2 '.BuMP' OPER4TION - (Frequency: Once every three (3) months or less)

Due to discharge system pipe work not being available/operational, an alternative is to'bump'
start pump (i.e. pump operates for approximately 15 seconds against fully closed discharge valve):

1) -FULLY CLOSEDISCHARGE VALVE

2) START NITROGEN PURGE TO SEAL

3r OPEN PUMFSbCTTON VALVE

4) OPEN VENT VALVES, ENSURE PUMP IS COMPLETELYPRIIviED

5) CLOSIi VI:NT VALVIiS ,

6) STAI'."f PUMil', BRING UI' TO 2500 RPM WITHIN 5 SECONDS

7) OPERATION.AT 2.500 RPM IS NOT TO EXCEF-D 10 SECONDS, (DLIIi TO TEMPERATURE

INCR.EAS13IN PUMPAGE) T}1EN STOP PUAFP (COAST DOWN TIME IS ACCEPTABLE AND

DESIRFI3LE)

TECHNICAL NOTE: The main concerns with infrequent operation is moisture in the bearing
housing, which could cause corrosion. For.this reason; SBPI selected a
synthetic oil due to:

Page 1
2/18/98
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1 E77611 E777 INSTRUCTION MANUAL SUPPLEMENT

RECOMMENDED PROCEDURE FOR 1E776/1E777

HANFORD TRANSFER HORIZONTAL MSE PUMPS

LONG TERM:MAINTENANCE FOR INSTALLED PUMPS

0 Does not emulsify with water
^ Synthetic corrosion inhibitors ironically bond to metal surfaces

displacing water and other contamination's

0

Synthetic oil reduces operation time to every three (3) months;=although every month would
be even more desirable. Bump starting for 15 seconds (plus coast down time) will allow the
oil rings to disperse synthetic oil throughout the bearing housing intemals.

OPTION 3 REMOVE $EARINGSAND SEALS -

If the time between installation and pumping contaminants is long (>1 year) and pump is dry,
bearing and seal removal from shaft should be considered:

Advantages: 0 No maintenance (i.e., pump operation/turning not required)
cr No risk of corrosion in bearing housing .

The procedure is:

1) REMOVE COUPLING, BEARING HOUSINGS, COMPONENTS AND SEALS

2) COAT BEARING AND HOUSING SURFACES WITH RUST PREVENTATIVE (SHELL ENSIS FLUID

NO. 210 OR EQUAL). ENCLOSE DESICCANT (BAGGED, NON-HALOGENATED, NON-.

DELIQUESCENT, CHEMICALLY INSERT SILICA GEL TO COMPLY WCCH IvIIL-D-3464-D,

TYPE 11). SEAL OFF WITH PROTECTIVE TARPAULIN

3) REMOVE SEALS. STORE SEALS IN ACCORDANCE WITH SEAL MANUFACTURERS

INSTRUCTIONS.

4) PUMP ROTATING ELEMENT RESTS ON STATIONARY WEAR RINGS (NOTE - DO NOT TURN
..-. -. SHAFTt)- -- -

5) BLANK OFF STUFFING BOX WITH WOODEN COVER AND WRAP WITH TARPAULIN TO

PREVENT ENTTZY OP FOREIGN N,A7T•.RIAL

6) SEAL OFF EXPOSED SIIAPTS WlTl-I TARPAULIN

^

"1'3:CII,v?CALN07z:: During rebuild/start-up a S131'1 Field Services rco;--sentative is
recommended. It is also recommended, that if the storage period is
excessive (>1 year), all elastomers (in seals) and bearings should be
replaced prior to 'contaminated' start up.

Page 2
2/18/98



DISTRIBUTION SHEET
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Distribution E.A. Pacquet - W-058 Testing Date 03/31/98

Project Title/Work Order EDT No. 623670

Replacement Cross-Site Tranfer System ECN No. N/A

Name MSIN
Text Text Only Attach./ EDT/ECN

With AII Appendix Only
Attach. Only

R.J. Brown, LMHC T4-08 X
W.G. Brown, LMHC T4-07 X
J.R. Collins, FDNW G3-14 X
J.E. Dunks, FDNW R3-47 X
J.M. Dormant, NHC R3-47 X
L.R. Hall, FDNW R3-47 X
B.J. Harp, DOE-RL S7-54 X
D.A. Greenaway, LMHC T4-09 X
J.L. Henderson, FDNW G3-14 X
O.M. Jaka, LMHC 55-12 X
R.L. Legg, LMHC R2-50 X
G.A Leshikar, Cogema Engineering S0-08 X
D.R. Nunamaker, LMHC 174-07 X
E.A. Pacquet, NHC R3-47* X
G.L. Parsons, NHC R3-47* X
C.R. Reichmuth, LMHC T4-07* X
M.J. Sutey, LMHC T4-08 X
C. van Katwijk, NHC R3-47 X
M.D. Gerken, NHC R3-47* X
D.O. Dobson, LMHC R2-50 X
M.J. Bailey, LMHC T4-07 X
Proj ect Files R1-29 X

* Advance Copy
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